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THE WEER IN IRON CIRCLES. 





In the midst of the altogether too numerous factors 
that go to make up the discouraging outlook for the 
iron market, the increasingly favorable crop prospects continue to be 
the chief redeeming feature of the situation. It is admitted that, 
both in condition of crops and acreage, the Winter wheat crop prom- 
ises better than it has for years. All through the Central West the 
stand is almost perfect, and similar reports come from the Northwest. 
Preparations are also being made for a very large acreage of Spring 
wheat. Nothing can yet be said regarding the corn crop, which runs 
so heavily into railroad transportation, except that present high 
prices will stimulate a great acreage. Fruit prospects are also ex- 
cellent in all sections. Big crops and high prices seldom come 
together, and the prospects for this rare combination in 1891, gives a 
firm undertone to everything, in spite of doubts and alarms. The 
usual monthly reports show that the output of iron is not increasing 
and the slender stocks on hand are being still further cut down. A 
careful correspondent notes that it is almost incredible that the pro- 
duction of coke iron in the country should be cut down one-half in 
four months, but such apparently is the fact. Our Detroit corre- 
spondent notes that the situation in the general iron trade is cer- 
tainly such that it is very difficult, well nigh impossible, to give any 
interesting report of the condition of affairs, as so very few changes 
occur. Asa contrast, however, to the Chicago market, as reported 
last week, the Detroit market has seen no break in the price of Lake 
Superior charcoal iron such as occurred there. Navigation is just 
on the point of opening, and while the vessel owners at the various 
lake ports have agreed to hold back until May 15th, or nearly a month, 
at the same time the line steamships will soon commence the move- 
ment of pig iron, with their other freight, from the upper lake region. 
The transactions which have been of most interest in Chicago mar- 
ket during past week have been certain sales of Lake Superior char- 
coals. It is reported that several roufd lots have been placed, aggre- 
gating from six thousand to eight thousand tons; this quantity, how- 
ever, has not been verified. The sales which have been made have 
been at exceedingly low prices; it is claimed by consumers that fig- 
ures of $17.00, and in some cases a trifle under this, have been made. 
Sales which have been booked have been mainly on the part of cer- 
tain furnaces which have accumulated heavy stocks and decided to 
move them, notwithstanding the extent of sacrifice necessary. The 
older and better known brands are at present holding for higher fig- 
ures. Transactions of considerable size are also reported in the way 
of local coke brands. Prices on these have ranged low. Southern 
coke brands have been in small demand and sales in this direction 
have been light. Foundries continue to report slack business, and 
that the outlook for much work aheadisuncertain. Buyersat Louis- 
ville continue to hold off, stating that they will have no orders for 
future work; they have confidence, however, that they will appear 
before those now booked have been filled. A prominent furnaceman, 
who has a new furnace, and who was in Louisville the past week, 


says his company will not blow in until the market gets better, and 
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that there is no money in the making of iron at present prices. He 
thinks that the market is sure to improve soon. Sales ranging from 
car loads up have been made for prompt shipment and at shaded fig- 
ures. Iron is being shipped from Sheffield by water to Wheeling 
and Pittsburgh from the Lady Ensley Coal, Iron & Railway Com- 
pany. The iron from Sheffield is highly spoken of, and has been in 
the mixtures of buyers at these points for nearly two years, and is 
considered of a quality equal to any iron brought into the district. 
At Cincinnati, the demand continues to be for small lots for imme- 
diate use, with occasional transactions looking as far into the future 
with deliveries, as furnaces can be induced to go. At Buffalo, job- 
bing foundries are running about half of their full capacity. The 
specialties such as radiator manufacturing companies, hot water heat- 
ers, and stove manufacturers are generally running their works from 
three-fourths to full capacity. For some reason this latter class 
of customers anticipate a heavy business, while those depending on 
jobbing work, manufacturers of engines, etc., are very blue. 

The embarassments which for some time have ham- 
pered the market are about to be intensified by labor 
complications on a scale which threatens to over- 
shadow all the other questions entering into and affecting the iron 
ore and pig iron business, and the importance of which cannot be 
over-estimated. The competition to which the Southern furnaces 
have during the past year subjected the furnaces in this neighbor- 
hood, and which, wherever railway rates have permitted Southern 
iron to approach the market at all, have proved ruinous to the con- 
sumers of Lake Superior ores, has made it plain to everybody in the 
business that the only way open for a continuation of business must 
be a sweeping reduction in the initial cost of production, including, 
among others, that of labor. So it comes that the manufacturing 
interests would rather see this fight fought out now, and fought to a 
decisive end, than at any other time. What is wanted, besides a low 
rate of the cost of making iron, is stability in the cost of manufact- 
ure. It is this stability which gives tone to the market, and confi- 
dence to the buyer, while it enables the furnacemen at the same time 
to make long contracts, thus insuring a period of activity and, conse- 
quently, of employment to their men. If there is going to be a fight 
all along the line, there is no time like the present. The sale, this 
week, of a quantity of four-inch billets, in Pittsburgh, at $24.65, 
indicates the situation of affairs much better than could be given in 
a lengthy report, and shows to what straits the makers of iron are 
driven. It is not to be presumed, however, that there is much benefit 
accruing to the consumers by reason of these low prices, because the 
consumption in all the lines seems to have fallen off in proportion 
with the production, and also because there is hardly anything to 
sell, either on hand, or for future delivery. Under these conditions 
a general strike, such as is now threatened, is perhaps the best thing 
that could possibly happen to the entire iron industry. The men 
are restive, more so than is usually the case at this time of the year, 
and appear to suffer from the strike-fever. The coal strike, if it goes 
into effect, will naturally have a tendency to keep out the cokers, but 
even if that should be the case, the resumption of activity among the 
cokers could not well affect the furnaces until the price of coke, 
along with that of rail freights and several other items, is reduced to 
meet the views of the furnace interests. The coke producers, on the 
other hand, talk of $1.75 and even $2-coke, and the railways have not 
as yet shown much disposition to reduce freights, so that all the 
indications are against the chances of an early resumption by the 
furnaces. That the coal strike will, within a week or two after its 
commencement, shut down the mills as well, there can be no doubt, 
and, judging from the prices recently obtained for mill products, 
there is little doubt that the mill men will be satisfied to shut down for 
awhile. ‘There is no talk whatever of selling ore. The chances seem 
to favor the forecast made here some weeks ago, viz., that it would 
not be surprising this year to see vessels go up the lakes with coal 
and come down light, just as in former years they were rushed up 
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LABOR IN SOUTHERN IRON DISTRICTS 

Mr. Charles Himrod, of Chicago, well known to the pig iron 
trade, in a recent interview gives expression to the following state- 
ments regarding the present status of labor in the Southern iron 
districts : 

I should say that labor in the South costs 25 or 30 per cent. less than at 
the North. In Tennessee and Alabama they use convict labor in their coal 
and their ore mines, and, I think, about 40 cents per man per day is what they 
pay the State forit. I do not k1ow what pr portion of their work is done by 
convict labor, but as the amount of work done increases, the proportion of 
course keeps growing less. Negro labor, of which they usea great deal, is 
very cheap. They do not pay more than about $1 per day forit. As about 90 
per cent. ofaton of pig iron is labor, a difference to that extent is of very 
great advantage to the South. An additional advantage is that negro labor is 
very docile and easily managed; the greatest difficulty with it is that the 
blacks will not work steadily; they are very anxious for vacations and holi- 
days, but while they do work their labor in the mines and at the blast furnaces 
is just as good as a white man’s. 

In answer to the question, ‘‘ Does there seem to be any immedi- 
ate prospect of an advance in the cost of labor?”’ he replied : 

It is bound to increase be’ore very long. One thing that is keeping it 
back now is the refusal of the white men to take black men into their unions. 
I understand that they reuse to allow their organizations to be used for the 
benefit of the negroes. In time that may change. Then labor is becoming 
scarcer, and it w ll be necessary b fore long to import it. They cannot get 
men to go there from other parts of the country unless they pay the same 
wages that are paid elsewhere. As soon as they are compelled to import men 
the rate of wages will g> up to the level of the rest of the country. And it i is 
only a question of time, I think, when convict labor will be stopped. 

It seems to us that this will be the entering wedge that will 
bring about a readjustment of relations between the two rival sec- 
tions more than anything else. That wages in the South are abnor- 
mally low there can be nodoubt As labor in that section improves 
its condition, wages must rise; and, as a logical sequence, the cost 
price of pig iron must advance. If to this we adda lowering of 
freights and materials in the North, which is equaily sure to come, 
the conviction follows thatthe present wide divergence between the 
North and South as trade competitors must soon come to an end. 





CANADIAN CRITICISM OF BRITISH FREE TRADE. 

“Will England Return to Protection?’ pertinently asks the 
Canadian Manufacturer, in avery able article, which we reproduce 
elsewhere. Answering its own question, the 1/anu/facturer proceeds 
to show that, in the very nature of things, Great Britain is debarred 
from negotiating favorable commercial treaties with other countries, 
and, as a consequence, the United States is “‘forcing’’ reciprocal 
arrangements with other American governments that are as decid- 
edly to the advantage of the Yankees as they are adverse to the inter- 
ests ofthe Mother Country. More than this, it is also quite apparent 
that Great Britain is beginning to depend upon other countries for 
some of her supplies, and (hear it, ye shades of Cobden and Bright !) 
the very countries upon which she is thus depending are the most 
highly protected nations in the world. 

It is not strange, therefore, that our Canadian contemporary 
should raise the question referred to, especially in view of recent 
significant expressions by Lord Salisbury and the London 7zmes, 
quoted in its article. The dogged conservatism of British officialism 
may delay the overthrow of the Free Trade fallacy, but with two or 
three of the most prosperous among her colonies adopting trade regu- 
lations in close imitation of the American tariff, and planning for a 
still wider application of the protective principle, the doom of the 
Cobden theory would not appear to be so far distant as many econo- 
mists might suppose. 





THE SOUTH’S PRODUCTION OF IRON ORE. 

Summarizing in the Manufacturer's Record a few of the footings 

of the eleventh census, as thus far made known, Mr. Robert P. Porter 

submits the following table showing the production of iron ore in 
the Southern States for the last two decades : 












Census Prod’n 

States. of 1880. of 1890. 
SUI 1h 50s 5555 Seanad dead geuetedheabebuntnosenseneabbannoneieh 171,130 1,565,321 
Georgia an Moeth Saeetine. Sidediink tomvaacaba 0s «see ed piniinhaneiedea 84,593 243,328 
Kentucky... eceee cnt anmapsiebaleah kas biiesscsudatess MR 77,387 
Maryland... +127, 102 29, ’ 380 
Tennessee .. ‘sia -» 93,272 473 294 
Texas.. oS B84 13,020 
Virginia and West V I aii ca kissinansipintacssiaanise esas: 217, 448 510,719 
Total cocccrccsececc assess ccoscccenscsscerccccccasansesdeccsocconesooce 754,614 2 917,529 


In 1870 the total production of iron ore in the United States was 
3,163,839. In 1890, as will be seen, the Southern States produced 
2,917,529 tons, or only 246,310 tons less than the entire output of 
twenty years ago. At the same time it should be remembered that 
the total production of iron ore in the United States in 1889 |statis- 
tics of the American and Steel Association] was 14,950,000 tons, of 








which amount the Lake Superior region produced 7,292,754 tons, or 
fully one-half of the given aggrevate. Estimating the total produc- 
tion of 1890 at 16,000,000 tons it will be seen that the South’s pro- 
portion, though very large in comparison with its record of 1870, is 
still only about one-fifth of the grand aggregate. We do not call 
attention to these facts by way of disparagement of Mr. Porter’s arti- 
cle (which is a just and able estimate of the wonderful progress of 
the South during the past decade) but simply to show that compari- 
sons are only valuable when taken in proportion to their wider and more 
comprehensive relations. 


CUT NAIL MANUFACTURE IN THE OHIO VALLEY. 








Through numerous letters from subscribers and others our attention has 
been called to an article contributed to these columns, in the issue of March 
26, by a traveling correspondent temporarily in our employ, concerning the 
manufacture of cut nails in the Ohio Valley. Anxious only to print the facts, 
we promptly dispatched a second representative of this paper to Wheeling, 
and the result of his inquiries convinces us that the article in question 
(though vouched for by the correspondent at the time) was inaccurate, ur- 
just and in extremely bad taste. The prompt discharge of the offending 
party, and the present disavowal of any intention to do injustice to the nail 
manufacturers of the Wheeling district, will not, we are aware, fully atone 
for the injury done by the article, but this much we do, and that the more 
cheerfully, since we have never knowingly allowed the columns of 7he Jron 
Trade Review to be the vehicle of abuse, sensationalism, or misrepresentation. 

Our representative was courteously shown through a couple of the largest 
of the Wheeling nail mills, and was given the utmost facilities for inspecting 
the methods for manufacturing, packing and shipping. The advancement 
that has been made within the past ten years in the machinery and methods 
of manufacture of these nails need hardly be spoken of, as everybody knows 
that the cut nails that are made in the Ohio Valley stand second to none in the 
country. One of the most important of these mills is the La Belle Iron Works, 
of Wheeling. The representative ofthis paper, who was kindly shown through 
this mill by Mr. Robiuson, the president of this company, found that the La 
Belle Works occupy a tract of ground of about 15 acres, on which they bave 
erected six different buildings for the manufacture of cut nails. They employ 
an average of 200 men, and they have 175 diff-rent sizes of machines for the 
manufacture of cut nails, from the largest spike down to the very smallest 
nail, The entire output of this mill for the year 1899, was over 390,000 kegs, 
of 100 pounds each. 

The precautions that are used in the manufacturing, packing, and ship; ing 
are something marvelous. Take, for instance, the room in which these rails 
are made. In frontofeach machine is a large box about 4 feet square and covered 
withiron. Assoonas the nails are made, each nail goes into its respective box. 
After the nails have been inspected, they are run through a machine by which 
all the dirt andscrap are taken off. They are then put back in the box and 
packed from there. The packers find it to their advantage to save all the 
scraps that accumulate in the boxes, as they secure 25 cents extra a keg for all 
the leavings they take from their boxes. Not only this, but every keg 
is marked; and if a box of nails should be returned to the manufacturers (and 
Mr. Robinson stated that he has only known one keg to be returned in ten 
years), itcan, of course, be traced right tothe man that packed it, and his 
services immediately dispensed with. 

Not only do the La Belle Iron Works have this method, but the Riverside 
Iron Works, the Bellaire Nail Works, and Belmont Works, in fact all concerns 
in the nail business in the Ohio Valley. A much greater space might profit- 
ably be employed in going into the details of the manufacture, assortment and 
shipment, but the above will suffice, perhaps, to show that the utmost care is 
exercised throughout. Nothing observed by our representative carried outin 
the slightest degree the impression that any other than the most careful and 
honest methods prevailed ; and, indeed, the high character of the men en- 
gaged in the business should be a sufficient guaranty in this repect. 





WILL BRITAIN RETURN TO PROTECTION ? 





The Toronto Globe produces a long editorial to prove that Britain cannot 
and will not enter into a zolverein with her colonies as against the rest of the 
world by the establishment of a discriminatory tariff, capping its argument 
with the assertion: ‘“ Not only would the people of Great Britain have to be 
content with dearer supplies [should such a zolverin be formed], but they 
would imperil a trade of 4554,000,000, the present amount of their foreign 
commerce, for the sake of a possible increase in a colonial trade of £184,000,- 

;” quoting what Sir Thomas Farrer said, that “England is surely not the 
te to drop the meat in order to snap at the shadow.” It reminds us that 
Lord Salisbury had said that any form of protection (in Great Britain) aug- 
menting the price of food would bring about a state of things scarcely dis- 
tinguishable from civil war. 

The Premier of Great Britain is no doubt a firm believer in the correctness 
of the theory of universal Free Trade as ever Mr. Cobden was, and he may 
hope as fervently that he may live to see the realization of that theory; but it 
is evident his Lordship sees and understands that universal Free Trade is 
much farther off in the dim and distant future than what Mr. Cobden thought 
it was, when he predicted 50 years ago that within ten years all the important 
mercantile nations of the earth would have adopted Free Trade. 

Transpiring events are object lessons that bear directly on the question. 
Lord Salisbury may be viewed as the standard bearer of Free Trade; and we 
may enquire waat advances that theory has made outside of Great Britain 
since it was inaugurated 50 years ago. The answer is, that while Great Britain 
has clung to it with great tenacity and perseverance, there is now no other 
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important nation that entertains it. It has becn abandoned for protection; 
and we see that under the benefits of protection France and Germany are shar- 
ing largely in a trade that was once under the entire control of Britain, even 
invading the British home market and creating havoc and consternation 
among British manufacturers, and the utmost distress among British work- 
men. Lord Salisbury has no power, under Free Trade, to relieve this terrible 
state of affairs. 

On the other hand, Mr. Blaine, backed by the power of American protec- 
tion, is forcing other nations to make terms with him by which they will re- 
ceive American products on better terms than Lord Salisbury can hope to obtain 
for his country. Mr. Blaine forces Brazil to adopt a schedule of very low duties 
as applied to certain American products, in consideration of the United States 
admitting Brazilian sugar, coffee and hides free. If Brazil had declined to 
accede to this arrangement the United States would have imposed very heavy 
duties upon Brazilian products, and Brazilian producers would have had the 
burden on their shoulders. Lord Salisbury does not have it in his power to 
effect’any such diplomatic feat. Spain has heretofore insisted that Cuba 
should levy high duties upon all but Spanish flour. The United States is the 
natural source of supply of flour for Cuba. Cuba is a large producer of sugar 
and tobacco, and the United States has heretofore taken about all the sugar 
Cuba had to sell, and a large proportion of her tobacco. Mr. Blaine gives Cuba 
the alternative of admitting American flour and other products on more favor- 
able terms than heretofore, or of having her sugar and tobacco excluded from 
the American market. Spain does not like this condition, but what" is she 
going to do about it? Heretofore Spain supplied Cuba with nearly all the 
flour consumed there ; and the duties upon such merchandise as Cuba received 
from the United States constituted a very large part of the revenues of the 
Island. Spain does not consume Cuban sugar, heretofore the whole output 
going to the United States. Brazil, too, is a large producer of sugar, but under 
the recently arranged reciprocity between that country and the United States, 
the latter country admits Brazilian sugar free; and unless some reciprocal 
arrangement is made with Cuba sugar from that island will continue to pay a 
duty of about 2% cents per pound. Cuba must have a market for its sugar, 
and whether Spain likes it or not, or whether Cuba likes it or not, Cuba will 
be forced to modify its tariff affecting American flour and other products to 
save its sugar interest from destruction and the people from revolution. Lord 
Salisbury could never have forced such an arrangement in favor of Free Trade 
Britain ; and Mr. Blaine could not have forced such arrangement if the United 
States had not entertained a high tariff policy. 

That the manufactured products of protection countries are making pain- 
ful inroads even in Brita'n upon the business of British manufacturers, is 
evident from the British Board of Trade returns for February, wherein, 
although the imports showed an increase, the exports showed a serious reduc- 
tion. The imports amounted to £33 311,000, an increase of £ 2,293,000, or about 
7% per cent, and the exports to 420,471,000, a decrease of £614,000, or about 
3 percent. The increased value of imports was largely due to cereals and 
raw cotton, while the imports of jute and raw silk showed a heavy decline. 
On the other hand, the imports of manufactures of cotton were increased by 
over Io per cent, the receipts for the month being valued at nearly a quarter 
million sterling, a state of affairs well calculated to cause anxiety in Notting- 
ham. Theimports of woolens were not inconsiderable, the receipts being 
valued at £645,773, a condition which Yorkshire certainly cannot view with 
equanimity. 

This is protection bearding the British free trade lion in his den; and 
these importations into Britain of cotton and woolen fabrics are from the most 
highly protected countries—France, Germany and the United States. Ata 
recent meeting of the Associated Chambers of Commerce, held in London, 
Lord Salisbury stated that remonstrances addressed to foreign governments 
regarding what he termed “ hostile tariffs,” only confirm them in their hostile 
intentions. “ This matter of commercial tariffs,” said the Premier, “is singu- 
larly unfitted for the exercise of the magic spell of remonstrance and objurga- 
tion, of which the people of this country are so fond. The object of a foreign 
power in raising its tariffs is to exclude your commodities, and when you tell 
them in reproachful tones that the effect of their policy will be to exclude 
your commodities, the only result is that they say, ‘Thank you, that is just 
what I intended,’ and they give another turn to the screw of the tariff, in order 
that the effect may be quite unmistakable.” And while deprecating remon- 
strances, as being certainly futile and probably harmful, Lord Salisbury em- 
phatically declares that ‘we have no means of influencing the course of 
events,” in regard to foreign tariff legislation. ‘This country,” he said “ has 
decidedly renounced, as far as the opinion of our leading commercial men 
may enable us to judge, every idea of influencing the fiscal action of foreign 
countries by any modification of our own fiscal policy. Taking that fact as a 
starting point, you may say we have no means of influencing the legislation 
which other countries may think it right to adopt.” 

This looks like a confession of inability to cope with existing circum- 
stances, and also a dogged determination not to yield to the inevitable. The 
London 7imes alluding to the situation, says: ‘Other nations will not give us 
something for nothing, nor is it reasonable to expectit. Wisely or foolishly 
we elected to denude ourselves of the power of offering them a fiscal guid pro 
guo,and to trust entirely to the force of example and the inherent power of 
our free trade principles. Having nothing to offer in return for favors, it is 
idleto beg other nations to refrain from what they think profitable, merely 
because it is disagreeable to our manufacturers,” and this is the correct view. 

In the adoption of her free trade policy Britain denuded herself of the 
means of making bargains with other nations, and the only thing left for her 
to dois to take up the weapon Mr. Cobden threw aside. She cannot be pre- 
vented from doing so, and did she again adopt some system of protection, 
she would be equipped with an armament that would force such ultra legisla- 
tion as the McKinley bill to be quickly cancelled. 





CONDITION OF THE BLAST FURNACES OF THE UNITED STATES. 





April 1, 1891. 
[CONDENSED FROM THE AMERICAN MANUFACTOURER.] 
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SOMETHING ABOUT FUEL GAS. 





At the seventh annual meeting of the Ohio Gas Light Association, Mr. 
George H. Christian read a paper on the “Present Outlook for Manufactured 
Gas.” We take pleasure in laying before our readers a few points there 
from : 

“ The use of natural gas has given a great impetus to the demands by the 
people for fuel gas, yet the experience had in the burning of natural gas by 
the very wasteful methods now employed, will hinder rather than advance 
their chances for obtaining the manufactured article. 

“On account of the large amount of capita) invested in the illuminating 
gas business, it devolves upon these companies to utilize their present plants 
to convey gas for fuel as well as light, and they must take the initiative in this 
movement. Let the manufacturers of coal gas and carbureted water gas com- 
bined calculate the cost of their gas in the holder per 1,000 feet for material, 
labor and repairs, in any section where gas coal can be had for $3 per ton, and 
Lima naphtha for three cents per gallon. The gas made will be 19-candle 
value, and contain 750,000 units of heat. I believe I do not err when I say that 
the present cost for distribution, interest, taxes, etc., does not exceed the cost 
of gas in the holder in any works the bonded debt of which is not excessive ; 
and it should be remembered that by doubling the amount of gas sold you 
should reduce the distribution cost more than one-third. 

“Natural gas companies are selling gas for 15 cents per 1,000 feet. Inter- 
est, taxes, distribution, improvements and repairs must amount to six or 
seven cents per 1,000 feet, leaving them a profitof from eight to nine cents, 
This sum has been ample to pay large dividends, and set aside a surplus. 
Allowing ten cents, per 1,000, profit to illuminating gas companies on their 
sales of gas for fuel purposes, at what rate can they afford to sell such gas? 

“ Suppose, for the sake of an example, that some company should be so 
favorably situated as to feel warranted in making this rate 50 cents per 1,000, 
Can the consumer afford to pay this price for gas for heating and cooking? 
Natural gas as now wastefully burned is, at 15 cents per 1,000, equal in price 
to hard coal at $3 per net ton. When we can burn coal gas with a total effi- 
ciency of 65 per cent., 15,000 cubic feet of it will do as much heating as 20,000 
cubic feet of natural gasnow does. Coal gas, then, at 50 cents per 1,000 would 
equal hard coal at $7.50 pernet ton. This is so little in excess of the cost of 
hard coal fuel, when we consider the cost of removing the ashes and dirt, that 

I believe its general use as a fuel at that price could be assured.” 





THE North of England ironmasters have given notice of a 12% per cent. 
reduction of wages, alleging that the cost of production exceeds the market 





Protection means commercial power.—[Canadian Manufacturer. 


price by $1.25 per ton. 
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THE MANUFACTURE OF WAR MATERIAL IN AMERICAN WORKS. 





BY S. W. G. BENJAMIN. 

We find at South Bethlehem, Pa., one of the largest iron-work establish- 
ments in the world, rivaling those of Manchester, Le Creusot and Krupp. 
The company gives emplo#ment to nearly 5 000 men, and owns property along 
the picturesque banks of the Lehigh river, about one and a half miles iv 
length by a quarter of a mile in width, of which some 20 acres are under 
cover. The river itself has recently been deflected out of its course where the 
works lie, inorder to make space for some of the buildings, and to shift the 
Lehigh Valley Railroad to one side, as it has hitherto bisected the works, to 
the peril of those employed there. Besides the immense boiler houses, 
engine houses, puddie mil's and merchant steel mill, there is a great Besse- 
mer department built of stone, having an iron and slate roof, not less than 
1,512 feet long and 111 feet wide. In the upper transept is the blowing ma- 
chinery, worked by, and consisting of, seven large engines. Numerous other 
buildings bewilder the visitor by their immensity; and the complicated char- 
acter of the wonder!ul mechanisms which enter into the manufacture of iron 
and steel fabrics. 

But the buildings especially erected for the production of war material 
demand particular attention as offering more to interest than any of this sort 
yet builtin this country, and perhaps in the world. These buildings are 
formed of iron filled in with brick. The machine shop is 641 feet in length, 
and contains drilling machines, lathes, boring mills, shapers and the like. 
Perhops the most impressive of the devices one sees there for hewing steel, 
apparently with the ease with which one whittles soft pine with a jack- knife, 
is the great planer, capable of smoothing a steel casting 13 feet by 13 feet by 
50 feetandroinches. The traveling pneumatic cranes, which move overhead 
on an aerial railway, are 60 feet span and can carry rootons. This, as well as 
the other buildings, is in direct communication with the railway. 

The casting and forging presses were manufactured by Sir Joseph Whit- 


_ worth & Co, at Manchester, Eng., and are located in the vast forging and plate 


mill, which is about 1,100 feet long and 175 feet wide. This department has 
never been surpassed for shaping metal and forging war material. Tubal Cain 
would open his eyes were he to behold the line of furnaces capable of casting 
ingots of 1rootons. The technical word ingot, a term associated in the public 
mind with blocks of gold and silver, is applied at the iron works to castings of 
steel before they have been reduced to their final shape and polished. A 
shaft intended to be 50 feet long, or a gun that is to be 35 feet long, is cast in 
circular blocks, perhaps one-third their ultimate length, and, of course, much 
thicker than when completed. By forging and boring, the ingot is finally car- 
ried out to the intended proportions. 

The furnaces are heated by coal gas. As the molten metal approaches the 
condition required for casting, specimens are taken out in small ladles and 
poured into moulds. Immediately on hardening it is broken, and the char- 
acter of the graiu indicates the condition of the fused metal. The furnaces 
are elevated on an iron platform about 15 feet above the ground. When all is 
ready a large vessel fixed on rails, and singularly called a ladle, is placed 
below the furnace. At a blow of a hammer a valve is opened, and inan instant 
a torrent of liquid fire, flinging a shower of sparks far around, roars down a 
channel and fiils the ladle with many tons of boiling metal. By hydraulic 
action the ladle is moved forward until it comes directly over the mould in 
which the ingotis to be cast. Many pieces of exceptional shape are cast in 
moulds of sand, according to the usual methods. But inthe process described 
here a permanent mould of iron is used lined with fire-brick. The workmen, 
by striking an iron bar through the streamof iron flaid as it drops into the 
mould, starts showers of sparks, which ignite the escaping gas, and the outside 
of the mould is thus wreathed w'th rows of burning jets of flame. 

When one ladle is emptied another takes its place until the mould is 
nearly full. After this is accomplished the ingot is subjected to one of the 
most tremendous pfocesses to be seen at these extraordinary works. The 
mould is drawn under a hydraulic press, which is intended to squeeze out all 
the gas and reduce the cast to the very last degree of condensation and close- 
ness of grain. When the press strikes the molten iron flakes of fire are forced 
up that fly 40 or 50 feet, and the bystanders must keep clear of the burning 
missiles. This press bears down with the stupendous power of several thous- 
and tons. 

After the ingot is cast aud sufficiently coo'’ed it is carried by rail to the 
forging shop, and placed, by the aid of a mandril, in a furnace of coal gas and 
heated to a white heat When sufficiently hot this dangerous mass is placed 
upon a hydraulic forging press. The handling of this fearfully-heated block 
is done by hydraulic power with such apparent ease that one fails to realize at 
first the marvelous character of the operation. While in this state, red-hot 
and soft, it is turned and moved backward and forward by means of a mandril, 
and is brought into the required shape by the press. Thus an ingot 15 feet 
long may be pressed into a flat plate 4o feet long or a shaft or gun 36 to 50 
feetin length. This is necessarily a slow process, and often the ingot requires 
to be reheated. 

The forging of the immense guns is a most interesting process. The 
rifled guns of the present are made by re-enforcing the tube with rings and 
repeated layers of steel called jackets, which are fitted one over the other over 
the original tube or barrel of the gun. The jackets or hoops must fit as 
closely to the gun as if forming an integral part of its composition. The only 
way to get them on is, of course, by heating, and thusenlarging them. When 
they cool they fitsnugly. Itis evident that the exact size of the jacket and 
ring when heated so that it can be put in its place must be a matter of the 
nicest mathematical calculations. The coarse powder now used makes such 
havoc with the rifling of the largest guns that 100 charges are about all that 
can be expected from them. The jackets and rings can then be removed and 
fitted to another tube. The various parts of a gun are not put together at 
Bethlehem, but are sent to Washington, to a department of the arsenal called 








the assembling room, where the tube is rifled and the gun is finally completed. 
A steel gun of the largest calibre costs about $100,000. 

A recent invention now in practice at the Bethlehem iron works is making 
hollow shafts for ships of war. Formerly the shaft was made solid; but it 
has been found that equal strength can be obtained with a shaft that is light- 
ened by taking out the core. 

When the shaft or gun is finally shaped it must be tempered and annealed. 
A separate building is assigned to these processes. The shorter pieces are 
brought up to the requisite heat for tempering in a gas furnace ; the longer 
pieces are heated in a perpendicular furnace, having a narrow door of brick 
and iron that weighs 15 tons. An immense hydraulic crane, with a capacity 
of roo tons, lifts the piece of heated metal and plunges it into a vat of oil some 
50 feet deep. A sheet of flame shoots up when the oil feels the hissing metal, 
but ignition is prevented by a stream of cold oil, which pours in as the heated 
oil passes off. In any case it is necessary to use oil of low inflammable power, 
requiring at least 600 degrees of heat to ignite it. In Europe colza or rape- 
seed oil is used, but in this country it is cheaper to use cotton-seed oil. After 
tempering or hardening, the metal, if found too hard after testing, is placed 
in annealing furnaces, where it is tightly inclosed in a wood fire. The quality 
and temper of the metal as it passes from process to process are constantly 
tested by the excision of small sections, which are carefully examined by a 
resident board of Government inspectors, consisting of two officers from the 
army ayd two from the navy. Specimens are also sent to Washington. 

The hammer shop, now in process of completion, will probably be regarded 
as the most interesting object of South Bethlehem, and perhaps more remark- 
able for evidence of power than any mechanical contrivances yet constructed 
by man. It is here that the plates are to be prepared for our growing navy. 
This building includes furnaces and a vast tank for tempering the plates. 
They will be lowered into it by traveling cranes. The tank is divided into 
compartments, enabling several plates to be treated at once. 

The hammer is, however, the most marvelous object in the hammer shop. 
It was designed by Mr. John Fritz, chief engineer and general superintend- 
ent, who has been connected with the works from the beginning, and has 
invented or improved many of the appliances in use at South Bethlehem. 

In the designs for the hammer proper Mr. Fritz consulted the plans of Le 
Creuzot, following them as far as they met the conditions of construction 
already adopted. The entire foundation of the hammer room is actually laid 
on what two years ago was the bed of the Lehigh river, which, as we have 
said, was deflected from its course, and the anvil and hanmrmer frame rests on 
piles. Above these a mass of cyclopean masonry has been built, and upon 
that the anvil is superimposed, consisting of a bed of solid iron capped by a 
bed of steel. This anvil represents the trifling amount of 1,400 tons of solid 
metal. Over the anvil springs the collosal frame which supports the hammer. 
This frame bears a certain resemblance in shape to a truncated tower of Eiffel. 
It springs to a height of 90 feet from a spreading base, whose foundations are 
clamped deep in the earth. This huge structure contains 475 tons of iron. 

The tup of the hammeris asquare, solid block of iron faced with steel. 
It runs in a groove, like the hammer ofa pile-driver, is raised by steam, and 
has a hoist of 18 feet. It weighs 125 tons. The total weight of iron in this 
stupendous hammer, frame aud anvil reaches the enormous sum of 2,000 tons. 

It is with this mighty engine that the armor plates of our ships of war are 
to be forged. The best plates hitherto made have been those of Schneider & 
Co., of Le Creuzot, in France. The English armor plates are composed of a 
backing of iron faced with steel; the difficulty with these plates is in the 
proper welding together of the iron and the steel. The Schneider plate, on 
the other hand, is a homogenious ingot of admirably tempered steel, contain- 
ing about 04 per cent. of carbon, the outer surface being slightly harder than 
the inner surface. 

The Bethlehem Iron Co. has thus far supplied the shafting and ordnance 
for the cruisers San Francisco, Newark, and Philadelphia, and is now engaged 
in turning out similar app'iauces for the Maine, Amphitrite, Puritan, Texas, 
Monadnock, Terror, and a large number of other vessels.—[Harper’s Weekly 





The Cleveland Vapor Stove Trade. 

The Cleveland vapor stove manufacturers are turning out more stoves 
than ever before, and report a steady increase in their use throughout the 
country. The impression prevails in some quarters that the consumption of 
vapor stoves is either about stationary or else diminishing. This opinion is 
to a considerable extent based upon the fact that the coal stove makers have 
very generally abandoned the sale of vapor stoves, and as thousands were for- 
merly distributed annually through coal stove salesmen, the presumption 
would seem to be well founded that an important outlet had thus been cut off 
whose absence would be felt. But this is stated, by those in full possession of 
trade statistics, to be incorrect. The increase in the number of vapor stoves 
made and distributed last year was fully 25 per cent. over the preceding year, 
yet the quantity “jobbed” by coal stove makers had shrunk considerably 
from its former proportions. This year, with the trade confined still more 
closely to the actual manufacturers of vapor stoves, it is believed that another 
very great increase will be made. The enlarged facilities provided by 
some of the manufacturers are being drawn upon to their full ex- 
tent to meet the present demand, so that lack of heavy orders from 
the coal stove men is not perceptible. The indications now are in 
favor of an unusually large trade in high stoves. Last year the in- 
creased output was mainly in juniors, which are the missionaries of the 
trade, leading almost invariably to the introduction of more expensive con- 
structions. It is a curious feature of the withdrawal of coal stove makers from 
the vapor stove field that both sides seem thoroughly well satisfied with the 
change thus made. The vapor stove manufacturers think their trade will be 
in better shape and will be haidled more satis‘actorily hereafter, while the 
coal stove men are glad to get rid of a business so foreiga to their own legiti- 
mate line.—[{Metal Worker. 
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LAKE SUPERIOR MINING NOTES. 





VERMILION AND MESABA RANGES. | 

The first ore train of the season, loaded with 400 tons of the Minnesota 
product, pulled out of the Daluth & Iron Ringe yard, Monday afternoon, 
bound for T wo Harbors, the shipping port of the greatest hard ore district in 
the world. Four regular trains are now running and filling the ore docks, 
which will accommodate 40,000 tons, or about 1ootrains. F. M. Cardwell, chief 
clerk at the Minnesota offices, informs us that at the close of work, Saturday 
night, the mine had 203,662 tons of ore in stock, over 80,000 tons of which is 
the product of No. 5 shaft, at present the most productive portion of the mine. 
This was about the amount in stock at the commencement of shipping a year 
ago, but as the company that year carried over a small quantity from the pre- 
vious season, the output for the past Winter has been larger than that of ’89- 
92. The stockpiles of the Chandler mine contain 134,170 tons, and the daily 
output is about 1,000 tons. No sales of Vermilion ore have as yet been made, 
except a small quantity of the Minnesota to the Ashland Iron & Steel Co. 
Vessel rates of $1 from Two Harbors are rumored, but it is not probable that 
shipments will begin, before the middle of May, and possibly not until June. 
—[Vermilion Iron Journal, Tower, Minn., April 16 

MARQUETTE RANGE 

At the U. S. Grant mine they are now drifting south in the hopes of strik- 
ing something of value. They have exposed considerable ore, but it is some- 
what mixed.—[Iron Ore. 

At the Fitch mine they will sink another lift, the showing in the present 
bottom of the mine warranting that expenditure of labor and capital. The 
ground shows more uniform and regular in the bottom, and it is thought that 
something good may be found by sinking deeper—[Iron Ore. 

Mr. W. Davis, agent of the Grand Ripids mine, Negaunee, was in Ishpem- 
ing, the other day. Hereports the mine looking well, but that a considerable 
reduction in mining force was made on the first of the month. This was due 
to the fact that all the stockpile room had been filled, and that a living price 
could not be secured for the ore. Offers had been made for 45,000 tons, but at 
a price that would be less than the ore cost to place on surface, so that no sale 
was made. The company wisely decided to remain moderately quiet until it 
can dispose of its stock at a profit.—[I ron Ore. 

In the extreme eastern end of the Dexter mine they have struck ore much 
resembling that of the American mine, but enough has not been done to give 
an idea of its value. Capt. Harper had a sample he was exhibiting the other 
day. It would give about 67 per cent. in metallic iron, probably, and was the 
first of the kind ever found in the mine. A large deposit of ore of this quality 
would be a good thing for the Dexter, and ‘we trust they will show up one, 
The mine has let out a number of its miners within the past few days owing 
to the failure to make sales for this season’s delivery, and the further fact that 
the stockpile room is all occupied.—[Iron Ore. 

The Pittsburgh & Lake Angeline Co. have evidently struck a large deposit 
of ore at their exploration at the east end of the lake. The drift being run 
from the bottom of the shaft at that point encountered ore at 70 feet south- 
west of the shaft The miners are now into the ore a distance of 12 feet, and 
there is every indication that a good mine will be developed. The ore is a 
dark blue, gives 65 50 in metallic iron and .o14 in phosphorus, a most desirable 
product.—[[ron Ore. 

An ore body was encountered last week by the diamond drill at the Lake- 
side 200 feet from the surface, and up to last report some 25 feet of it had been 
passed with the drill still in ore. Though no saa has been taken it is 
evident the ore is of good quality. It iga hard he te, and good judges ex- 
press the opinion that it is as high as 65 in iron.—[N@gannee Iron Herald. 

During the past few days Supt. Philbin, of the D, S. S. & A. road has 
visited every mine of the couuty with a view of obtaining orders for cars, and 
failed to secure an order at a single mine. The managers of only one—the 
Lake Superior—thought it likely that cars would be called for during the cur- 
rent month. At the corresponding season of former years the demand has 
been active, the disclination to ship from the overcrowded stockpiles at this 
time is certainly a very discouraging feature of the present situation, and is 
altogether suggestive of the greatest depression in the market.—Negaunee 
Iron Herald. , 

MENOMINEE RANGE 


The Penn Iron Co. will get out as much ore this season as it did last, and 
will begin shipping as soon is the ice is out of the way. The second drill 
hole on the town site of Quinnesecis in the ore.—[Current, Norway. 

Messrs. J. N. Porter and Ed. Coon have bought into the McCuster- Smith- 
Weller property, located near the Mastodon mine. Acompany has been 
organized under the name of the Brule River Iron Mining Co., and the valued 
property will be given thorough development. Twenty thousand shares of 
stock will be placed on the market at once.—[D!amond Drill, Crystal Falls. 

Capt. James Tobin has discontinued explorations near Stambaugh, in the 
locality known as Spring Valley. Work was carried on several months but 
the prospects of finding a paying deposit of ore did not better.—[Diamond 
Drill, Crystal Falls. 

The Ludington people are now hoisting, on an average, 500 tons of ore 
per day. The shipping season at this mine has opened, and about 500 tons a 
day are being sent to Gladstone. Last week they sent another consignment of 
ore to Alabama.—[Menominee Range. 

At the present time about 2,000 tons of ore is broken up and ready for 
hoisting from the third level of the Millie mine. It is possible that the 
engines will be started, and a quantity hoisted to the surface in order to 
relieve the timbers which are now sustaining a great weight. If no hoisting 
is done, some additional supports will be put under the timbers in order to 
insure safety.—[Menominee Range. 

Owing to the large amount of surface water, work has been temporarily 
suspended on section 8, 39-19, at Spread Eagle. Mr. Minnis informs us that a 





stock company will be formed in the course of a few weeks. The shaft which 
these people are sinking on this property has reached a depth of 30 feet, and 
is bottomed in ore which averages 54 per cent. in metallic iron.—_|Menominee 
Range. 

The diamond drill hole which is being sunk from the bottom of C shaft of 
the Millie mine, has reached a depth of about 90 feet, and during the entire 
distance has been driven through slates, jasper and sandstone. On the foot 
wall side at the third level these people are sinking a winze, which has reached 
a depth of 68 feet and will be extended to 100 feet. The winze has been sunk 
through ore all the way, and opens up a large amount of stoping ground.— 
[Menominee Range. < 

The Pewabic people have started again to open up the third level, and 
have about 50 feet farther to go before reaching the ore body, this making a 
total distance of 600 feet from the shaft. The large volume of water which 
was tapped on this level causes not a little trouble, and to facilitate work it is 
necessary to use very powerful pumps—[Menominee Range. 

Concerning the mines of the Penn Iron Co. the Norway Current says: 
At East Vulcan, the drift from No. 3 struck the ore at a distance of 125 feet, 
and a crosscut in the ore, towards the hanging is 20 feet, and no hanging yet 
in sight. At the seventh level of the new shaft, the drifts in the ore have been 
extended east and west about 415 feet, and the ore still holds out. The shaft 
at Southeast Vulcan, is again being sunk. At West Vulcan, the new shaft is 
about 585 feet deep, the drift at the sixth level has again been started, and it 
lacks but 30 feet of a connection with the crosscut. The winzes from the 
fourth to the fifth level are going down ata fair rate, but one of them has 
struck rock and mixed ore at a depth of 65 feet. The western drift on the 
fourth level is in 250 feet from shaft andin ore. This brings the ore body at 
least 30 feet beyond the point reached in the level above. The stock piles at 
these mines aggregated on April 1st about 75 tons. The drift from the bottom 
of the Briar H\1l exploring shaft is in 178 feet, and the air will be used in driv- 
ing it as soon as the pipes are laid. 





Rules for the Use of Petroleum as Fuel, 

In the course of an interesting illustrated lecture upon the subject of 
petroleum as fuel, delivered recently by H. K Lindsay, of Cincinnati, general 
agent of the Central Department of the Lancashire Insurance Co., before the 
Insurance Library Association, of Boston, he suggests the following rules for 
the use of oil for this purpose, so as to secure the greatest measure of safety 
from the chances of fire: 

For crude petroleum: First.—Storage tanks, except for daily use, must 
be located at least 100 feet from building, provided with embankment or wall 
to prevent, in case of leakage, the flow of oil toward buildings; underground 
tankage being preferable for safety and economy, may be within 50 feet. 
Second.—For daily consumption, permit to be given to have iron tank with 
close iron top, having a safety pipe of not less than one and a half inches 
in diameter, and ten feet high, to allow escape into open air all accumulation 
of gas, the capacity in no case to exceed five barrels for each boiler, and may 
be located immediately outside of boiler house. If 25 feet outside, tank may 
be open. Third.—A stop-cock in all cases to be placed in supply pipe where 
pipe leaves tank, that in case of accident to the pipe the supply can be shut 
off at the tank. At the boiler the supply pipe should be supplied with a stop- 
cock, with an opening not larger in any case than three-sixteenths of one 
inch in diameter, so that under no circumstances could the flow of oil under 
the boiler be greater than could be consumed, thus preventing an overflow 
from flooding the fire-box or arch with oil. Fourth—A perfect combustion 
requires that the oil be heated and injected under the boiler with steam; 
therefore, all fires should be started with wood or coal, or by the use of small 
auxiliary boiler, and oil should not be introduced until five pounds of steam 
are secured. 

For reduced oil: Thetank should be 50 feet from plant, if above ground, 
and 25 feet if under ground, with the same arrangements as to the pipes and 
stop-cocks as are used with the crude oil. 





The French Steel Rail Trade. 

The following are the quantities of steel rails which the principal French 
railways received during 1899 :—The Northern, 14,808 tons; the Eastern, 8,347 
tons ; the Western, 16,789 tons; Paris, Lyons and Mediterranean, 3,940 tons; 
the Orleans, 9,482 tons; and the Southern, 13 478 tons. This shows a total of 
66 844 tons of steel rails which have had to be supplied to railways alone, 
which is an increase of nearly 10,000 tons on the figures of 1889. This total is 
however, with that of 1887, much below the average supply during the last 
ten years. We may, however, call attention to the fact, that now it is only 
repairs which lead to orders, while since 1881 it was the substitution of steel 
for iron rails which caused the high totals, which in 1883, amounted to 341,334 
tons. 





Cleaning Sheets of Wrought Iron, etc. 

Wrought iron plates are pickled in hot dilute sulphuric acid in the 
ordinary way, commercial oil of vitriol diluted with 1o volumes of water being 
preferably used at a temperature of 200° F. The improvement consists in 
allowing the contents of the pickling tank, when sufficiently concentrated, to 
flow slowly through a long cooling channel-and there deposit the greater part 
of the dissolved sulphate of iron, the mother-liquor passing into a vessel from 
which it is continually pumped back into the pickling tank, vitriol and water 
being added till it is of the proper strength. The process is continuons after 
being fairly started. Cylindrical pickling tanks are used for cleaning wire.— 
[E P. Peyton, Birmingham. 





THE bath-tub manufacturers of the large cities of the United States, held 
a meeting recently, in Philadelpia, to form a combination for the betterment 
of prices for their products, Prices were agreed upon. 
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A NEW EXTERNAL FURNACE. 


The disposition or consumption of waste in tanneries, saw mills, pulp 
mills, etc., has been an important problem with manufacturers in these kinds 
of business for some years. In earlier years water power was used in such 
mills almost entirely, and there was no satisfactory way of getting rid of the 
refuse. The tan bark was used for making roads and walks, and sawdust was 
thrown into the rivers on which the mills were located. 

When it was found that the fish industry and other interests were seri- 
ously injured by this practice, legislation was sought, which would forbid the 
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waters being polluted in that way. Then large furnaces were constructed at 
a safe distance from the mills, where all such refuse as edgings and sawdust 
was consumed. These furnaces are still used in some sections of the country. 
But other manufacturers, who looked carefully into the question of economy, 
concluded that this waste could be utilized,*and used as fuel under steam 
boilers, and as steam power became more generally used, the burning of the 
waste under the boilers was adopted. 

Various methods for conveniently handling tbis fuel have been devised, 
and various kinds of furnaces have been proposed. {The extension furnace has 
found favor in tanneries, saw mills and pulp mills, though different principles 


here illustrated was designed. Fig. 1 is a view from the front looking into the 
furnace. Fig. 2 is a longitudinal section through the furnace, and Fig. 3is a 
top view, or plan of it. The opening in the rear wall of the furnace, it will be 
noticed, is contracted both horiz>ntally and vertically, at about the middle, 
flaring towards the furnace and also toward theexit. This construction is 
seen clearly in the illustrations. 

The general shape of the opening corresponds to what is known in physics 
and mechanics as the vena contracta. The gases escaping from the furnace 
flow without interruption into the flared opening, and if there are currents of 
different temperature, owing to the admission of an excess of cold air through 
the feeding doors of the furnace, or otherwise, they are brought together at 
the contraction, and are brought to as nearly uniform a temperature as possi- 
ble. After emerging from the vena contracta (which in this construction is in 
the bridge wall itself), the gases are uniformly distributed to the heating sur- 
faces of the boiler, and not concentrated on any particular point, as is the case 
with some other constructions. 

In Figs. 2 and 3 it will be noticed that the grate bars do not extend en- 
tirely back to the bridge wall, but only as far as a flat ledge, or hearth, of fire- 
brick, about a foot wide. In feeding the furnace it will not always be possible 
to cover the entire floor with fuel, and a space a few inches wide may some 
times be left bare at the back end. Ifthe grates extended entirely back to 
the bridge wall, this would leave an open space at the back through which 
cold air would pour up from the ash-pit, chilling the gases from the burning 
fuel unnecessarily, and lowering the efficiency of the furnace. The hearth 
prevents this, and its action, we think, will be fully understoood without fur- 
ther explanation. 

This furnace has been patented by Mr. J. M. Allen, of Hartford, Conn. He 
has assigned the patent to the Hartford Steam Boiler Inspection & Insurance 
Co. It will not be put on the market for sale, but will be used only in connec- 
tion with the company’s regular business, and for the benefit of its patrons. 
Mr. Allen has other valuable inventions which will be used in connection with 
tnese furnaces.—[The Locomotive. 





Trend of Population. 
The Census Office has issued a bulletin giving the distribution of the 
population of the United States in 1890 and 1880 by drainage basin. An elab- 


orate table accompanies the bulletin, of which the following is a condensation: 


Per cent. total population. 
Divisions. 1890. 1880, 1870. 


Atlantic ocean............. sin an sekebanal C ; 
New England coast................ Ventinven BR 7.6 85 
Middle Atlantic coast ....... ..... Tae 

Southern Atlantic coast.....4.... 
og” ae 










Gulf of Mexico.. 52.7 52.2 50.2 
Great basin......... ra . 0.4 0.4 0.3 
Ie Disa sicdeciiccesssicensees : 3-4 2.5 1.9 


Of the percentages given in the above table for the drainage basin of the 
Gulf of Mexico, the tertiary division of the Mississippi river embraces 43.8 for 
1890, 53 4 for 1880 and 424 for 1870. The table shows that more than 96 per 
cent. of the inhabitants live in the country that is drained to the Atlantic 
ocean ; that more than one-half the population live in the region drained by 
the Gulf of Mexico, and that nearly 44 per cent. of the entire population of the 
country are congregated in the drainage area of the Missippi river ; that only 





have been introduced in its construction The differences are largely in the 
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Fie. 2.—SIDE VIEW OF FURNACE. 


design of what corresponds to the bridge wall in ordinary settings, at the rear 
end of the furnace. This sometimes has one large opening, and sometimes two 
ormore smaller openings. In the usual forms with one opening, the escaping 
gases flow from the furnace directly through the opening, mingling but little 
with one another as they rise from the incandescent fuel, and passing directly 
to the fire surfaces or the boiler. Where two or more openings are used, the 
temperature has been found by experiment to be more or less unequal under 
the boiler, back of the bridge wall. 

In order to overcome such difficulties as have been noticed, the furnace 
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Fic. 3—TOP VIEW OF FURNACE. 


four-tenths of one per cent. live in the great basin, and three and four-tenths 
per cent. on the Pacific coast. It shows further that the proportion living 
within the region drained to the Atlantic is steadily diminishing, while of this 
region the part drained to the Gulf of Mexico is becoming relatively more 
popvlous, as is the case in a still more marked degree in the Great Basin, and 
the region drained to the Pacific —[Bradstreet’s. 





THE Dupont Powder Co. will soon establish a new plant for the manufact- 
ure of gun-cotton and smokeless powder for use in the United States Navy. 
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LEFFEL WATER WHEEL AND ENGINE CO. 





Another large manufacturing industry has, within the last year, started in 
Springfield, O., the Champion City, that will add much to the prestige already 
gained of being one of the greatest implement manufacturing cities in the 
world. It shows what push, energy, and brains can accomplish. The Leffel 
Water Wheel & Engine Co., although only a little over a year old, are now | 
occupying their new plant situated on the Big Four Route in the eastern part | 
of the city. The works are entirely new aud very extensive, having been de- 
signed and arranged with the express purpose of facilitating the business of 
this large concern. The buildings are all of face brick, with walls 19 feet in 
height, and slate roof so arranged with ventilators that the distance from floor 
to top of ventilators is over 30 feet, thereby giving not only perfect ventila- | 
tion and light, but adding much to the comfort of the employes. The works | 
are divided into different departments. Each of which is under a competent | 
head. The machine shop, boiler shop, foundry, and blacksmith shop have all | 
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LEFFEL WATER WHEEL AND ENGINE CO. 


been arranged so as to meet their special requirements, and are fitted 
throughout with all the modern improvements in the way of machinery of 
latest and best design. One especial inside feature of the works is the absence | 
of posts or center supports in the building, and being fitted with traveling 
cranes, so arranged that heavy work can easily be lifted and taken to any part 
of the building. The company not only enjoys all the advantages of their 
new plant, but have brought to it an experience of twenty-five years in this 
special line of work, namely, the designing, building, improving and putting 
upon the market of the James Leffel double turbine water wheel, together 
with a splendid line of engines and boilers, all of which are thoroughly well 
made throughout of the best material, and the public may rest well-assured 
that they are what they are represented to be—really and indisputably first- 
class. The officers of this company are as follows: Warren C. Leffel, Prest- 
dent; Fuller Trump, Vice President and General Manager; Percy Norton, 
Secretary and Treasurer, all of whom bave grown up in the busi- 
ness and bring to it a large, practical experience, which, taken 
together with their thorough equipment in their new plant, enabies 
them to produce their goods in the highest perfection. Asy one 
about to improve water-pc wer should not fail to write for their water 
wheel catalogue; and purchasers in need ofsteam power will co 
well to ask for their engine pamphlet and prices before buying. 





INDUSTRIAL CITIES 





There is a general exodus of rural populations to the cities of 
the world. It may be more pronounced in one country than in 
another, but it is observable everywhere as one of the charecteristic 
movements of modern times. The causes of the migration may 
vary in complexion and name, but the momentum is due to the 
material attractidh of business, money, employment and the various 
conveniences and luxuries unattainable elsewhere. 

History has its long line of such congested centers of brick 
and stone artisans and aristocrats, and its example of growth or decay 
are invariably in ratio with the industries included in the municipal 
circle. The prosperous cities of Great Britain are industrial. They 
outstrip the rest in population and importance. The loom, the forge and the 
pottery have made industrial centers of straggling hamlets, while the classic 
cities, dignified with ivy and culture, lag in the rear. Glasgow, with its ship- 
yards on the Clyde, leaves Edinburgh grand and stagnant on the old hill; and 
Belfast, in Ireland, but a rudimentary hamlet at the battle of the Boyne, is now 
the industrial metropolis of the Emerald Isle. The secret of growth and trans- 
formation lies in the energy of industry and enterprise. It is the tap root of 
prosperity, locally and nationally. Spain was once queen of the seas and the 
lion of the Granadas ; its ships were on every sea; its soldiers and colonists 
along the Andes and the swamps of Florida. It went in for glory and forgot 
business, Industry and enterprise ubsided as indolence, and pride crept up 


the Nevadas, and the historic consequence is seen to-day on the Iberian pen- | 


insula, Great Britain, at that time, was but a candle by the side of the Iber- 








ian star, but industry and enterprise have changed the situation, and the com- 








merce of a little island, soused in the rude seas, is the greatest on the globe. 
In the future, as in the past, the same law: will beoperative. We are not with- 


| out historic examples this side of the Atlantic. Our manufacturing cities 
| lead the way in wealth, population and ir fluence, and a comparison can be 


made between New York and Chicago asindustrial centers; and Boston, the 


| metropolis of beans and brains. It will be on this line that the lecation of the 


great cities of this country will be determined. Hence tke importance of 
encouraging manufacturing enterprise, and the folly of estimating labor as 
being only a means of buying shoes and paying rent. We have entered upon 
an industrial epoch in which enterprise will be dominant, and the destiny of 
men and nations will no }be shaped by armies and navies, but by their indus- 
trial development.—[Age of Steel. 





BUFFALO STATIONARY BLAST FORGE. 





The accompanying illustration, shows an improved forge designed for 
use in shops provided with “fan” blast, and to meet the require- 
ments of extra heavy work. The fire pit has a depth of 8 in., thus 
admitting ofa strong deep fire necessary for handling of large and 
heavy work ; when it is desired to run light work upon the forge, 
provision is made that the gates upon the sides can be opened, and 
the fire lowered 4 in. to suit. 

The tuyere iron is of a design especially designed, intended to 
withstand heavy service without burning out, and is fitted with a 
3% in. windgate or valve for regulating the blast. The water and 
coal boxes are cast in one piece, with the fire-pan divided by a 
' sloping partition for the easy removal of coal. It every respect, this 
— forge is far superior to, cheaper and handsomer, than any brick forge 
4 which could be constructed. It is equipped with allthe conveniences 
- for handling work quickly, andis a very complete forge for a wide 
range of light and heavy work, such as is usually done in ma- 
chine blacksmith shops. 

The above forge, known as “No. 03” stationary, was originally 
gotten out for the extra heavy work requiredin rsilroad shops, and 
mary points of its superiority are the result of suggestions from 
the master mechanic of the Union Pacific Railroad, a large number 
being used for heavy work in their different shops. The dimensions 
are 61x48 in.; height, 26 in , and weight 720 pounds. 

The Buffalo Forge Co, Buffalo, N. Y., are the manufacturers of 
this forge. They make a specialty of fars for heating, drying and 
ventilating purposes, and will furnish circulars and further particu- 
lars on application. 





Putting out Fire with Sand. 

In connection with the equipment, for fire protection, of wood-working 
establishments, it is recommended that a gallon pail, filled with fine sand, be 
always placed within convenient reach of each workman emp!'oyed where oil- 
ing and finishing is being done. This practice might well be followed where- 
ever there is a possibility of fire starting in oils or oil-soaked materials. There 
is nothing which will squelch an oil-fed fire in its inclpiency more quickly and 
effectually than sand—and there are no afterclaps in the way of water damage, 
either.—[Fire and Water. 





Seventeen Patents for Ball-Bearings. 
Seventeen patents were issued recently to Mr. George F. Simonds, of 
Fitchburg, Mass., who, it is claimed, has solved the problem of applying bail- 
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BUFFALO STATIONARY BLAST FORGE. 


bearings to every shaft that turns, be it big or little, vertical or horizontal. Ball- 
| bearings, as every one knows, are in universal usein bicycles. A perfect ball- 
| bearing has long been a dream of inventors, since by its use friction may be 
| reduced to a minimum, and power, heat, wear, oil, etc., be greatly economized. 
| If Mr. Simonds’ expectations shall be realized, the result will be a revolution 


in mechanics.—[Philadelphia Record. 





| 

| A METALLURGICAL authority gives it as his opinion that the reason why 
steel will not weld as readily as wrought iron is that itis not partially com- 
posed of cinder, as seems to be the case with wrought iron, which assists in 
| forming a fusible alloy with the scale of oxidation formed on the surface of 
the iron in the furnace.—[Glasgow Engineer. 
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THE COLUMBIAN EXPOSITION BUILDINGS. 





Below we present a map of the Columbian Exposition grounds of Chicago, 
kindly furnished by the Bureau of Information : 
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So much has been written concerning the buildings that the map needs 
no further explanation. 


THE PROPOSED WORLD'S FAIR MINE. 




















One of the many schemes proposed for the World’s Fair, at Chicago, is the 
exhibition “mine” to be opened in the exposition grounds. The plan is to 
eink a large shaft to a depth of 500 feet, and at that level drive a system of 
drifts, radially,in which ore from all the important mining districts from the 
Rocky Mountain States is to be placed, as nearly as possible in the same man- 
ner in which found in the mines whence it came. 

It was reported a fortnight ago that this scheme had been abandoned, 
but this was incorrect, as an attempt to secure the necessary capital is now 
being made in Utah and Colorado. Aside from the consideration of the under- 
taking as an investment, mining men are being urged to subscribe for the 
benefit which it will bring the mining industry in their various districts, by the 
exhibition of their ores. 

The scheme is, in some particulars, a novel one, and, if carried out, will be 
likely to attract much attention, as did the artificial coal mine at the last French 
Exposition. Whether it is likely to pay or not is a question which we do not 
feel competent to decide. It will certainly be an extensive and expensive 
undertaking, involving the outlay of a large amount of money to open the 
underground workings in such a manner that there may be a free circulation 
of visitors, without the possibility of crowding and blockades. 

Aside from the financial aspect of the scheme, however, it is hard to con- 
ceive how it can work any benefitto the mining industry in general, or any 
district in particular. It would be impossible to arrange the ore in any man- 
ner which would do more than simply show the ignorant that it comes out of 
tHe ground, and from the limited space that would be available, such an 
exhibit would necessarily be imperfect. The “mine” would have to be 
opened and fitted in such a manner, for the convenience of casual visitors, that 
it would be impossible even to illustrate what a mine really is like, or how 
operations, underground, are conducted. 

The whole thing, if carried out, will be a burlesque on mining. An exhi- 
bition of ores, minerals, maps, photographs and models of mines, and mining 
machinery above ground, which there will certainly be at the World’s Fair, 
and which, we hope, will be full and complete, will be far more instructive, 
than any artificial mine could possibly be.—[Engineering and Mining Journal. 





Great Boom for Sault Ste. Marie. 

Advices from England indicate that the colossal enterprise by which Sault 
Ste. Marie is to be made one of the biggest manufacturing centers on the con- 
tinent, is likely to be a success. The company is organized for utilizing the 
enormous water power of Lake Superior, and constructing very extensive 
works in the vicinity of Sault Ste. Marie. The waters of Lake Superior fall at 
the Sault about 30 feet to the level of Lake Huron, the velocity being recorded 
by Gen. Powell, of the United States service, as a little more than 90,000 cubic 
feet asecond. Careful and accurate measurements and calculations show the 
actual velocity and volume of water to be 122,000 cubic feet per second, equiv- 
alent to 236,000 horse-power. This company intend to build a tail race five 
miles long on the Canadian side, and a canal five miles long on the American 
side. These canals will be each 1,000 feet wide, the widestin the world. They 





will construct large dry docks on both sides, to be filled and emptied by gravi- 
tation. Ona the Canadian side all the principle works will be above the rapids, 
and on the American side below the rapids. Blast furnaces and shipyards, 
and it is expected paper mills, flour mills and other industries will be estab- 
lished, whose motive power will be supplied by this company, or by one of 
the several subsidy companies which it is expected will be formed.—[Canadian 
Manufacturer. 





A NEW ENGLISH STEEL BALL ROLLING MACHINE. 





The value of steel balls for frictionless bearings is well known, and 
recently they have been increasingly used in the bearings of all descriptions 
of cycles, but hitherto the great.cost of producing them, owing to the time 
and material used in their manufacture, has placed them practically out of the 
field for ordinary purposes. The Steel-ball Manufacturing Co. (Limited), 
Manchester, have, however, now brought out a machine (Fairbairn’s patent), 
by which they claim that steel balis can be manufactured at a considerably 
less cost than by any other present known process. Although simple in 
character, this machine involves an entirely new principle in construction and 
operation. It is provided with two horizontal discs, each having on one of 
its faces a spiral or involute groove, starting from near the rim of the disc 
and ending near its center, with a feeding rim round the edges, the shape of 
the groove being half-round, in cross section. These discs are placed one 
above the other, with their faces, on which the spiral grooves are formed, in 
contact, and in this position they are rotated in opposite directions. In the 
center of the lower disc there is a hole, in which the spiral groove ends. If a 
heated bar of steel is presented with its ends to the discs, so that it enters 
between them, the feeding-rims on the two discs grasp the rod and draw it 
forward until the outer ends of the spirals meet at the end of the bar at each 
revolution, and, acting like a pair of strong shears, cut offa short length of 
the bar. By the rotation the piece is rolled over and around in all possible 
directions, and is at the same time compressed in the grooves, which, being 
half round, ultimately give a perfectly globular shape to the separated portion 
of steel, and deliver it to a hole, through which the perfected ball drops from 
the machine. Of course, there are many adverse opinions regarding forged 
balls—namely, that they are liable to crack, and, further, that they will not 
wear like those cut from the solid steel—but the company claim that careful 
experiments have demonstrated that the balls manufactured by the Fairbairn 
machine are actually harder and less liable to crack than those made by the 
various methods at present adopted for producing them. This, however, is 
not altogether due to the process of manufacture, but has to some extent been 
attained after long and «-reful analysis of the steel employed, and a special 
method of heating the metal in the process of manufacture. The company 
claim, therefore, that by their system they are able to produce steel balls of 
the hardest description, perfectly solid, mathematically round, and true to 
size, at a much cheaper rate than by any other process. It may be added that 
the company are preparing to manufacture balls from any size from \% inch 
to 2 inches in diameter, or even larger if required.—[London Ironmonger. 





Testing Frozen Steel. 

The French government has caused to be made several tests of gun steel 
at a low temperature, 75° to 100° below Fahr. Part of the bars were hardened 
and part unhardened. The breaking load was increased by the cooling 3 per 
cent. in the instance of the unhardened bars, and 6 per cent. in that of those 
hardened. But in a shock, such as a gun would be subjected to, the unhard- 
ened bars, cooled, broke on an average with 5 9 blows, against 14.6 blows under 
ordinary conditions. With the hardened bars the difference was less, 12 57 
blows being required for the cold bars, against 14 4 at the nominal temper- 
ature. The bars, both hardened and unhardened, had their elastic limit raised 
II per cent. by the cold, and their elongation was diminished by 12 to 14 per 
cent. The bars recovered their original properties upon attaining the ordi- 
nary temperature. 





Death of an Old Furnaceman. 

John Maycock, father of Mrs. Phillip Mansell, of this city, died last Thurs- 
day, at the home of a daughter in St. Clairsville, O., aged about 80 years. 
Years ago he was sent to India, by the British government, to build and run 
blast furnaces there. After ten years spent in this occupation he left there 
on account of the Sepoy rebellion which almost stopped trade and manufact- 
ures. He built a numberof furnaces in this vicinity, and superintended the 
old Ward furnace, of Niles, at the time of the panic in 1873—[Youngstown 
(O.) Telegram. ° 





THE pioneer in the mauufacture of wire nails in America was the Ameri- 
can Wire Nail Co., incorporated at Covington, Ky., in 1873. Its first plant was 
asmall one, and for many years its growth, while gradual, was slow. The 
real development of the wire-nail business has practically occurred since 1886, 
and in this latter development the Americau Wire Nail Co. has played an 
important part. About two years ago it removed to Anderson, Ind., in order 
to secure better facilities for manufacturing, chief among which is a supply of 
cheap fuel. Onits removal to Auderson the plant was greatly enlarged, and 
now comprises a rod rolling-mill, a wire-drawing works, and a wire-nail factory. 





Excursion via Vailey Failway to Steubenville, O., April 27 and 28, i89i— 
State Encampment G. A. R. ot Ohio. 

The Valley Railway will sell excursion tickets on the above date, good 
returning until May ist., inclusive, at the following low rates: Cleveland, 
$230; Akron, $210; E. Akron, $2 10; Canton, $155. For further information 
apply to agents or address J. B. Caden, G. A. R, or J. T. Johnson, Gen’! Supt., 
Cleveland, O. 
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A NORTHERN IRONMASTER ON SOUTHERN COMPETITION. 





Very much has been written and said of the strength of the iron industry 
of the Southern States and the remarkable advantages that are offered by the 
coal and iron resources of that section, but those who have sought to discredit 
the advantages enjoyed by Southern iron manufacturers have confined them- 
selves rather more to general denial of the claims of the South than to attempt 
to disprove these claims. There are afew conspicuous figures of disadvan- 
tages under which the Southern iron industry is laboring that reveal the weak- 
ness of this important branch of Southern development, and at this time, 
when the iron trade of the entire country is suffering from serious depression, 
these points are of more than ordinary interest. It is not the intention of the 
writer to treat these matters exhaustively, but merely to venture a few conclu- 
sions that have been drawn from a considerable study of the subject. 

Interest charges figure in the Southern iron industry with a prominence 
that is not observable in any other section of the country, and this element is 
to-day probably the greatest burden that rests upon the iron makers of Ala- 
bama, Tennessee and Virginia. These interest charges may be divided into 
two classes, interest upon bonded capital and interest upon borrowed money. 
In the first instance the fault is over-capitalization, and in the second case the 
iron trouble is due to insufficient working capital. There are several large 
iron making companies in the South that have sunk all their share capital in 
their plant and have been forced to resort to the issuance of bonds to provide 

apital for the operation of their works. In the few instances of this charac- 
ter that are presented in the South the item of interest in the cost of a ton of 
pig iron reaches an amount that would be considered a good margin of profit 
by a Pennsylvania or Ohio iron manufacturer. The Tennessee Coal, Iron & Rail- 
road Co. presents a representative case of this character. In addition to its 
share capital of $10,000,000, this company has outstanding about $6,000,000 in 
bonds bearing interest at 6 and 7 per cent. The interest and sinking fund 
charges upon these bonds amount in round figures to over $400,000 per year, 
or more than $1.50 for every ton of pig iron produced. There are few blast 
furnace properties in this country that have realized as much as $1.50 profit 
per ton of product during the last year, notwithstanding the great activity 
and high prices of the first month of that year. 

The Sloss Iron & Steel Co., of Birmingham, Ala, one of the largest pro- 
ducers of pig iron in the South, furnishes another similar illustration. This 
company has a capital stock of $3,700,000 in stock, and there are 6 per cent. 
bonds outstanding to the amount of $4,000,000, of which $2,000,000 was sold 
three years ago at 37% cents on the dollar to secure working capital. To pay 
the interest upon the bonds of this company the mines, coke ovens and fur- 
naces must earn $240,000 above their operating expenses. The furnaces of 
this company are rated as having an annual capacity of about 123,500 gross 
tons of pigiron. The latest published statement of this company that has 
been seen by the writer covers the year ending February ist, 1890, during 
which period 108,735 tons of iron were made. Upon this basis the interest 
upon the bonds of this concern would amount to about $2.20 per ton of pig 
iron. Itis not the intention of the writer to direct attention to these two 
companies as examples of mismanagement or defective constitution. They 
are cited simply because they illustrate very forcibly a serious weakness in 
the Southern iron industry, and because their published statements give 
figures not ascertainable as regards other companies. The concerns in the 
North and West against which such as these are brought in direct competition 
are able to pay much higher prices for ore and fuel and their transportation 
and still both hold their trade and make good profits, simply because their 
plants are paid for, their capital is no greater than economical and careful 
management requires, and their interest account is reduced to a minimum. 

Another class of iron manufacturers in the Southis more numerous than 
that to which attention has been called, and includes those establishments 
that are operated on tempogary loans, which are renewed from time to time, 
as occasion demands. There are now a few blast furnaces in the South that 
were built as adjuncts to land-booming schemes, their projectors having a 
childlike ignorance of all the intricate details of iron making, as well asa 
sublime disregard of all the conditions that are requisite to an advantageous 
location. With these furnaces may also be classed those plants in which the 
owners invested all their means, and had nothing left for working capital, 
There have been several conspicuous examples of this latter class ; men whose 
zeal was greater than their experience, and who had no conception of the 
working capital that is required to keep a blast furnace in operation. The 
burden that these two classes of manufacturers carry consists of high interest 
rates on their borrowed money, and an inability to adjust themselves to the 
changing conditions of the market. 

Not only does the item of interest add largely to the cost of the pig iron 
made, but the outstanding notes makes it imperative that the product of the 
furnace shall be converted into cash with the least possible delay. If prices 
are low and business dull, concessions must be made to purchasers to keep 
things moving. If the prices obtainable do not afford any margin of profit to 
the furnace, there are but two courses open for the manufacturer who is doing 
business on borrowed money. He must either sacrifice profit, and take what 
he can get, or, if he anticipates better prices, he can put his iron in a warrant 
yard, receive advances upon it, and pay storage and interest charges, which 
results in a complication of financial obligations from which a safe escape is 
difficult and often impossible. 

It may be argued that these financial conditions are not peculiar to the 
South, but are to be found to a greater or less extent throughout the country. 
From personal observations the writer is led to believe that this argument 
cannot be sustained. Briefiy the situation is this: The iron industry of the 
South has been built up with phenomenal rapidity. Modern furnaces and 
rolling mills have been built at enormous cost; not gradually, as the develop- 
ment of trade demanded, but all at once, starting from nothing and ending 
with a complete and extensive plant. The amount of capital thus called for 





has been enormous, and constitutes a heavy burden upon the manufacturer, 
In Pennsylvania, Ohio and other iron making States in the North, most of the 
plants now in operation have been gradually developed from small beginnings 
of years ago. Furnaces and mills that were built 10 or 15 years ago have been 
improved and extended each year out of the profits of the preceding years, 
and the cost of the plants as they now stand has been distributed over a long 
period of years. The cost of construction has thus practically been wiped out 
and the capital account reduced toa minimum. With no bonded capital, with 
small interest charges, and with working ce pital sufficient to meet any ordi- 
nary demands, the Northern iron manufacturers are able to keep their business 
closely in hand and accommodate themselves to changing conditions of trade. 
Illustrative of this is the present shut-down of the blast furnaces in the She- 
nango Valley of Western Pennsylvania and the Mahoning Valley of Eastern 
Ohio, where some 35 stacks have been idle for over two months awaiting an 
improvement in the iron trade. The owners of these furnaces suffer no incon- 
venience from the idleness of their plants beyond a loss of profits, and their 
capital is not being eaten up by interest charges while their fires are out. 
Such a course as this could not be pursued in the South by more than half-a- 
dozen concerns in the business. Indeed, the past two months have presented 
several instances of Southern iron concerns that have collapsed under the 
burden of borrowed money, the depressed condition of trade rendering it im- 
possible to meet interest charges and take up outstanding notes. 

None of these points that have been suggested have any bearing upon the 
resources of the South and the possibility of making iron there at small cost 
and satisfactory profit. When the business methods that have given such 
stolidity and strength to the Northern iron industry are followed in 
the South, the results are all that could be desired. There are sey- 
eral former Northern iron manufacturers who are now engaged in the 
same business in the South, and they are making good iron cheaply and 
ata profit. The weakness of the Southern iron industry, which is so apparent 
at present, is due, not to lack of mineral resources, but to inexperience, specu- 
lation and faulty business methods. Such a combination will work speedy 
failures anywhere and in any line of business.— [Philadelphia Manufacturer. 





The Barb-wire Situation. 

The secretary of the new barb-wire corporation furnishes Hardware 
with this official statement: “The Columbia Patent Co. was incorporated 
under the laws of Kentucky for the purpose of buying and selling patents, 
licensing and collecting of royalties. It has bought the barbed wire and barb- 
ing machine patents formerly owned by the Washburn & Moen Manufacturing 
Co., and I. L. Ellwood, and succeeds to their business in licensing and collec- 
tion of royalties on barbed wire. All the prominent manufacturers, including 
the former licensees, and all those who have been contesting the patents, 
have become stockholders in the new company and will take out licenses. 
The old licenses will be taken up and a new one issued, which will permit the 
manufacture of the Glidden pattern by any manufacturer. The offices of the 
company will be at Nos. 995, 907 and go9 Rookery Building, Chicago. The offi- 
cers are: President, O. M. Gregg, Crawfordsville, Ind.; Vice-President, J. R. 
Ashley, Jolliet, Ill.; Secretary, W. C. Shurtleff, Chicago, Ill.; Treasurer, Alfred 
Clifford, St. Louis, Mo. Directors, George T. Oliver, Pittsburgh ; J. W. Gates, 
St. Louis; W. M. Dillon, Sterling, Ill.; H. Belmer, Cincinnati; John Lambert, 
G. M. Fish, Joliet ; and O. M. Gregg, Crawfordsville, Ind.” 

The firms composing the Columbia Patent Co. are the St. Louis Wire Nail 
Co., St. Louis, Mo.; Braddock Wire Co., Pittsburgh, Pa. ; Continental Wire Co., 
St. Louis, Mo.; Janesville (Wis) Barbed Wire Co.; Omaha Wire, Fence & Nail 
Co.; Consolidated Barbed Wire Co., Lawrence, Kan.; Superior Barbed Wire 
Co., De Kalb, Ill.; Baker Wire Co., Chicago, Ill.; California Wire Works, San 
Francisco, Cal. ; Iowa Barbed Wire Co., New York City; Oliver & Roberts Co., 
Pittsburgh, Pa.; Indiana Barbed Wire Co., Crawfordsville, Ind.; Cincinnati 
Barbed Fence Co.; Cleveland Rolling Mills; Northwestern Barbed Wire Co., 
Sterling, Ill.; Lambert & Bishop Wire Co., Joliet, Iil.; Enterprise Co., A. H. 
Schre ffler, Joliet, Ill. 





Previous World's Fairs : 

The following table shows some interesting facts concerning previous 
World’s Fairs. It will be seen that while a gradual increase in magnitude has 
been the rule, the recent Paris Exposition far outstripped all of its predeces- 
sors in the number of admissions and receipts. Its receipts were more than 
two and a quarter millions of dollars over its cost : 



























| 

Acres No. of | | 
Where Held. Year. | Covered | Exhibit-) Days | No. of Receipts. 

by B’ld’s.| ors. Open. | Adeniesions. 
| 

TOGMGOUE .<.cossennssosesuesscscecoasnerssosseaee 1851 21 17,000 | 144 | 6,039,135 $1,780,000 
| RES SAAE aEeS. 1855 24% 22,000 ; 200 | 5» 162,330 644,100 
LONdOM .........cssseesenenoonrrersreseneeenes 1862 23% $$|.| 28,653 |} tar 6,211,103 1,644,260 
Paris peneccese cows] 43a 37 52,000 | 217 10,200,000 2,103,675 
Vienna ...... oeee 1873 40 42,000 | 186 7.0 Ger | ceskemouns 
Philadel phia.. 1876 60 30,864 | I59 9,910,996 3,813,724 
PATIS .....0.sercreseresessersererereersereseeess| 1878 60 40,366 194 16,032,725 2,531,650 
Paris ....-...... 1839 | 75% 55,000 | 183 | 28,149,353 | _ 8,300,000 





The World’s Columbian Exposition will certainly be greater in some 
respects than was the last at Paris. The buildings will cover at least 50 per 
cent. greater space; its cost will be more than twice as much, and the number 
of exhibitors is sure to be very much greafer. How the attendance and 
receipts will compare with those of the Paris Fair remains, of course, to be 
seen. 





New Pullman Vestibule Sleeping Cars on the Mt. Vernon & Pan Handle 
Route. 

New Pullman vestibule sleeping cars of latest improved pattern have re- 
cently been added to the equipment of the Mt. Vernon & Pan Handle route, 
and run on train leaving Cleveland daily at 3 Pp. M., arriving at Cincinnati at 
7:10 A. M. 
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THE NERACHER SPRINKLER CO.,  - 


ROTECTING YOUR BUILDINGS With an automatic 


fire sprinkler system makes it absolutely fire proof. All Insurance 
Companies recognize the “Neracher” asthe best made and will 
make liberal reductions on your present rates if you equip. In 


this way the system pays for itself inside of two years’ time. 





WARREN, 0. 


BRANCH OFFICES: 
Boston, Chicago, St. Louis, Cleveland, Cincinnati, Minneapolis, Pittsburgh. 





THE TINPLATE SITUATION ABROAD. 





The present condition of the tinplate trade is curious, and characterized 
by many features which are anomalous. The level of prices is somewhat high, 
owing to the recent large demand for the United States, and makers are dis- 
posed to hold out for full figures, under the impression that there will be at 
least one more “ rush” from America, prior to the coming into operation in 
July next of the duties imposed by the McKinley tariff. Whether this antici- 
pation is, or is not, well founded will shortly be seen, but it must be confessed 
that it seems improbable at the moment. Very heavy stocks have been 
accumulated here or in the States by buyers, and the course of values on the 
other side appears to indicate that a drop is on the cards, the idea being that 
the American market cannot carry any larger quantity of tinplates than that 
which is already on hand. If that view is correct—and we should not be sur- 
prised to find it is—it follows that our tinplate manufacturers have now seen 
the best of their great market, and must be prepared to fight for the American 
trade on conditions which will be more onerous than at any former time. 
Exactly what may be the competition of the American tinplate makers can not 
be foretold with accuracy, but there is a good deal of “ blow” on the subject on 
the other side of the Atlantic, and if we are to believe some of the American 
newspapers, really marvelous progress is being made with the new industry. 
Many mills are said to be in progress, and there is constant jubilation among 
the protectionists anent the driving out of the market of British tinplates. A 
very liberal discount may be safely taken off these statements, and it may be 
taken for granted that for some time after July next we shall send many tin- 
plates across the Atlantic, yet in view of what is happening, and may happen 
there, it would be prudent for our tinplate makers to use diligence in culti- 
vating new markets. A report has been circulated to the effect that they are 
doing so in an organized manner, by sending representatives to India, Ceylon 
and China in order to teach the natives howto pack tea in tinplate boxes. 
This report is of the Jen trovato order. It is good enough to be true, and 
sufficiently likely to be so on the face of it, but our inquiries have failed to 
elicit that it is accurate. We have inquired in all likely quarters, but have not 
been able to obtain any corroboration of the statement. We hope, neverthe- 
less, that it is founded on fact,and that steps will be taken to induce the tea 
planters to use tinplates instead of the clumsy old wooden chest, with its not 
very wholesome lead lining. Experiments have proven that tea can be packed 
and will, in all respects, keep well in tinplate boxes. Such boxes have been 
tried in Ceylon with marked success, and there is no reason whatever why they 
should not be used universally for the purpose in Ceylon and India. That 
method of packing would serve to distinguish the superior teas of our great 
Eastern dependency, and would have the great advantage of thereby breaking 
down the innate conservatism of the Chinese in the most effective manner. 
Apart from the tea trade, however, many new uses could be found for tinplates 
ifthe manufacturers will give their minds to the subject. The canning of 
fruit is becoming an industry in South Africa and Australia, and the preserved 
meat business is extending in many parts of the world. The loss of the Amer- 
ican market—if it occurs—may prove to be the gain of the tinplate mak- 
ers if they have the resolution to grasp their nettle, throw off the chains of 
their financiers, and exploit the world on their own account.—[London Iron- 
monger. 





STATUS OF THE STEEL RAIL MARKET. 





Since last week the apathy of buyers has given way, and a number of rail- 
roads which have been holding off for some time past have been forced to 
enter the market in order to procure the material for Spring repairs. There 
have been a good many contradictory rumors concerning the purchase of the 
Pennsylvania Railroad Co. We have it on good authority that its purchase 
amounts to 31,000 tons, distributed among the mills along the line of its road. 
The company had previously ordered at different times for repair work an 
aggregate of about 9,000 tons. Further orders must be placed later on. The 
Erie Co. have bought 4,000 tons for immediate delivery, and have an option for 
6,000 tons more, which will be placed as soon as reports of division superin- 
tendents are in. The New York Central have bought for the Rome, Water- 
town & Ogdensburgh 9,000 tons, which, with a purchase of 12,000 tons made 
last Winter, leaves only a part of their requirements covered. The New York, 
Providence & Boston line have taken 1.500 tons, 1,000 tons have been pur- 





chased for immediate delivery for export to Mexico, and some minor sales 
and additions to former purchases foot up to about 2,000 tons. It is reported, 
too, that the Lehigh Valley, which had already placed close upon 18,000 tons, 
had increased its order to 25,000 tons, and that the Mohawk & Northern, which 
it is insisted is not a connection of the New York Central, had added 5,000 
tons to its previous purchase. There has, therefore, been a good deal of 
activity, the most striking feature being that the majority of orders are for 
early shipments, thus showing that the railroads have been holding off to the 
last moment. The placing of the Pennsylvania order is generally the signal 
for buying on the part of many other lines, and this movement may, therefore, 
be looked forward to now. We underestimated the quantity of rails thus far 
purchased in a recent issue. The official report shows that up to March rst 
the mills had booked for 1891 delivery 418 477 tons of standard rails, of which 
Western mills took about 225,000 tons. Since then, including the sales just 
reported, there must have been placed so many additional orders as to bring 
the total up to 550,000 tons. The deliveries, however, have been exceedingly 
light thus far, having been probably less than 175,000 tons up to April 1, of 
which only about 65,000 tons are to be credited to Western mills. In other 
words, while under ordinary circumstances the mills run fairly well during 
the first quarter, the policy this year has been to hold back, notably in the 
West. Now the mills are rapidly getting into shape for steadier work, a fact 
which cannot help telling on the situation in raw materials. At least one of 
the Eastern mills has withdrawn the usual tidewater quotation of $30.75 and 
quotes $30 at mill, net. It is probable that this example may be followed by 
others in the near future. We quote $30.75 (@ $31.25 at tidewater—[Iron Age. 





lron and Steel Works in China. 

According to the orth China Herald the construction of the new iron 
and steel works in Chinais going on slowly. It has not been an easy matter 
to find in the environs of the provincial capital a suitable place for their erec- 
tion. After much delay and talk a site has been chosen on the Northern slope 
of the Hanyang hills, between the ridge and the Han river, opposite to the city 
of Hankow, and thus close to the Yangtze, with which afterwards the works 
will be connected. 

As far as ascertained, the factories will be very important, and will com- 
prise for the present two large blast furnaces of the Cleveland type, with all 
their apparatus, appurtenances and machinery, capable of producing about 100 
tons of pig iron daily. There will be also a compfte Bessemer plant, includ- 
ing two 5-ton converters, with cupolas, casting cranes, large blowing engines, 
etc. The ingot steel mede there will be rolled out into flange rails, so that the 
specifications include necessarily a large rail mill and all machinery and 
apparatus for the same. The manufacture of rails for their future railways 
has been the chief object of the Chinese in designing these iron and steel 


works. A small Siemens-Martin plant will complete the steel works. Its 


object is the casting of soft steel for ship plates and special metal for the 
Viceroy’s small arms and gun factory. As for the iron department it will also 
be a very complete one, including some 20 puddling furnaces and a plate and 
bar mill with all the indispensable machinery.—[Iron and Steel Trades Jour- 
nal, London. 





G. A. R. Excursion to Steubenville G. A. R. Encampment, April 28, 29 
and 30, |8oI. 

On the occasion of the G. A. R. Encampment, at Steubenville, O., the 
Wheeling & Lake Erie Railway will run special G. A. R. headquarters train, 
starting from Toledo with Department Commander Dowling and staff, at 11:30 
A. M., Monday, April 27th, and reaching Steubenville in time for supper the 
same day. Excursion tickets for this and all regular trains will be sold April 
27th and 28th to the public at the rate of one cent per mile, with limit of 
tickets for return passage good up to and including May Ist, 1891. Time of 
special and regular trains at all stations will be shown on bills of particulars, 
which can be obtained from any agent of the Wheeling & Lake Erie Railway. 
James M. Hall, G. P. A., Toledo, O. 





Pennsylvania Lines. 
Excursion tickets to Steubenville, account G. A. R. State, Encampment 
will be sold via the Pennsylvania Lines April 27th, and 28th, at $2.30 for round 
trip from Cleveland. Tickets will be good returning until May rst. 
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INDUSTRIAL SUMMARY. 


New Enterorises :— 

Large iron and steel works may be established at West Newton, Pa., by J. 
W. Baily. ; 

The Bates Steel & Iron Co., capitalized at $100,000, have been incorporated 
at Columbus, O. 

It is stated that a rolling mill is to be erected in Baltimore, Md., by C. D. 
Beckwith, of Patterson, N. J. 

The O. L. Packard Machine Co., of Milwaukee, Wis., has filed articles of 
incorporation signed by W.S. Williams, Fred H. Kappe, Fred Hildebrand and 
James Morrison. 

The Watseka Automatic Hinge & Manufacturing Co., of Watseka, I'l, 
with a capital stock of $33,000, by Emil H. Langhaus, S. L. Stiles, W. H Harry 
and Joseph W. Fiddler. 

J. W. Bryan, J. O'Hara and S. D Rouse have incorporated the Turner- 
Beard Brake Co., at Covington, to manufacture brakes for locomotives, cars, 
wagons, etc. The capital stock is $10,c00,000. 

The Morrell Metallic Railway Tie Co., of Jersey City, N. J, has filed 
articles of incorporation. The amount of capital stock is placed at $250,000. 
The company will deal in patents for railroad ties, etc. 

The Gardner Steam Pump Co. has been incorporated at Quincy, Iil., with 
a capital stock of $50,009, to manufacture steam pumps. The incorporators 
are Robert W. Gardner, L. C. Neustat and J. W. Gardner. 

The National Malleable Iron Co., of Peoria, Ill., has been incorporated to 
manufacture malleable iron and machinery. The capital stock is $100,000, 
and the incorporators are A. Henry, A. C. Angler and George A. Wilson. 

The Audobon Iron Works, Limited, is the name of a new and extensive 
mantfacturing enterprise projected at New Orleans. The capital stock will 
not be less than $1,000,000, and the manufacture of sugar machinery will be 
made a specialty. 

The Toledo Bridge Co., of Toledo, O , has been incorporated with a capital 
stock of $100,000 to manufacture and construct bridges and structural iron and 
steel works. The incorporators are James A. Huston, E. F. Smith, G. P. Wad- 
dorf, L. E. Clark and E. W. Toleston. 

The Western Steam & Street Railway Equipment Co., of Chicago, has been 
incorporated with acapital stock of $100,000. The company proposes to deal 
in equipments for steam and street railways. John S. Methot, Luther M. 
Tracy and Charles T. Farson are the incorporators. 

The Steele Signal Co. of Chicago, has been incorporated to manufacture 
and deal in all kinds of railway appliances and devices and all other kinds of 
railway devices and appliances, capital stock, $1,000,000. The incorporators 
are Charles Higgins, Harry W. Powers and Robert E. Davidson. 


The Cold Rolled Steel Co. hasbeen organized in Pittsburgh, Pa., by W. 
H. Nimick, H. A. Jack, James W. Tyson, Jc., W. J. Howard, Jr., and Samuel B. 
Shoemaker. The capital stock has been fixed at $50,000 with privilege to 
increase. It is the intention to make all shapes of cold rolled steel, including 
sheets, plates, round, half-round, half-oval, etc. 





Additions, Enlargements, Removals, etc.:— 

The Harrisburg Boiler & Manufacturing Works, at East Harrisburg, Pa., 
will increase capacity. 

The Eliot Frog & Switch Co., of East St. Louis, Mo., is about to enlarge 
its shops by an addition of 40x140 feet. 

The Scott Machine & Hardware Co., at Denver, Col., are enlarging prem- 
ises to double former size, and will put in several new tools. 

Large car shops for the New Jersey Central Railroad will be built on the 
meadows, near Elizabethport, giving work to 1,000 mechanics. 

The new foundry of Dougherty Bros., at Lowell, Mass., will, it is said, be 
furnished with machinery to run by electricity, at a cost of $35,000. 

Joseph B Reed, Cairo, Ill., manufacturer of wood-working machinery, for 
railroad and general machine shop use, has recently erected an addition to his 
plant, consisting of a three-story brick shop 50x1I25 feet. 

J. D. Kase, of Danville, Pa., has been elected manager of the North Carolina 
Steel & Iron Co., at Greensboro, N.C. Mr. Kase has received instructions to 
construct the 1oo-ton furnace which has been talked of for some time. 

' The Laughlin Manufacturing Co., of Louisville, Ky., have closed a contract 
with the Harvey Land Association, of Harvey, Ill, a suburb of Chicago, for 
485x200 feet of property, fronting south on 151st street, to be utilized as a 
factory site. The Laughlin Manufacturing Co., of which S. E. Bliss is Man- 
ager, will employ about 150 men at their works, in the manufacture of shafting 
and pulleys. 

The Ellis & Lessig Steel & Iron Co., Limited, of Pottstown, Pa., announce 
that they have favorably considered an offer of $100,000 and 40 acres of land, 
made by thecitizens of Salem, Va, if they would remove their plant there. 
Theconcern employ 7co men in their nail factory, plate and puddle mills, and 
as soon as the present stock is worked up they will remove their machinery 
to Salem. The necessary papers were signed last month. 





Fires and Accidents:— 

The Hartford Engine & Machine Co., of Hartford, Conn., were burned out 
on the 8th inst. 

The machine shops and foundry of Remillard & Co., at Three Rivers, 
Quebec, have been destroyed by fire ; loss, $8,000. 

The Texarkana (irk.) Machinery & Foundry Co.’s building, machinery, 
etc., was destroyed by fire on the 11th inst. Loss, $30,000; insurance, $12,000. 
The work of rebuilding will be commenced at once. 

Oa the 13th, the malleable iron works conducted by Geo. Rollings & Co, 
at 33rd street, Pittsburgh, Pa, were destroyed by fire. The gross loss was 





was stated by Mr. Rollings to be $40,000, on which there is an insurance of | 


$13,000. The plant will be rebuilt at once. Quite a large quantity of stock 
and machinery were destroyed with a number of valuable patterns. 





General Industrial Notes:— 

The Toledo Machine & Tool Co., of Toledo, O., have purchased the eleva- 
tor business of Smith & Haldeman, of that city, and will carry on business in 
the above lines at the establishment just acquired 

One of the largest castings ever made in Worcester, Mass.. was poured at 
the S:ar Foundry recently. It wasa fly wheel, weighing over 20 tons, and 
was 20 feet in diameter, with a42-iuch face. It will be finished in Fitchburg, 
there being no lathe large enough in Worcester. 

Arrangements have been perfected at the Douglass branch of the Ameri- 
can Axe & Tvol Co to use crude oil instead of coal and coke in the forging 
department. A large tank, holding 7,000 gallons, has been put in at the sta- 
tion on the New York & New England Railroad and another one at the axe 
works. 

The Cleveland Rolling Mill Co’s. blooming mills shut down the 14th, 
owing to the scarcity of coke resulting from the Pennsylvania strike among 
coke makers. About 290 men were deprived of their employment. It is 
expected that other portions of the mills will be closed as there is very little 
coke in this city. A coke famine is imminent. 

The New Castle Wire Nail Works is one of the giant industries of the 
United States. Its record so far has not been surpassed by any similar establish- 
mentinthe world. Duriog the moaths of February and March nearly 2,000 
tons of nails were shipped over the Pennsylvania lines alone, without refer- 
ence to the amount shipped by other lines. These 2,000 tons of nails would 
make a solid train of too cars of 24 tons each, which would be over a mile 
long. The works are being run to their full capacity and prospects are good 
for steady work all Summer.—[New Castle (Pa.) Guardian. — 

The rapidly increasing business of the Chicago branch house of the B. F. 
Sturtevant Co., of Boston, Mass, has necessitated its removal to new and 
much larger quarters at 16 South Canal St., Chicago, Il]., where an entire new 
building furnishes ample accommodations for the large stock of blowers, 
exhausters, heating and ventilating apparatus, portable forges and steam 
engines. This branch will remain under the energetic control of Foss & 
Noble and will form the headquarters for the trade of the Middle and Western 
States. The stock will be greatly increased in order to provide for immediate 
shipment in all cases, and a corps of experienced engineers will be maintained 
for estimating upon and installing plants for heating, drying, ventilation, etc. 








It is not a Dead, but a Live Elastic Packing. 


Patented Dec. 27, 1887. 


That will pack a Steam, Water, Oil, Air or 
Ammonia Rod, also a Smooth, Fluted, Out- 
of-Round or Vibrating Rod, an Engine, 
Pump, Ice Machine, Air Compressor, Steam 
Hammer, Rotary Rod, or any rod that has 
to be packed, and keep it tight without 
pressure or friction, as it works automatic- 


ally. 

We will prove this by yourself. If you 
will send for enough to pack a rod, we will 
send it on 30 td trial, and prove to you 
that the ‘‘Sensible”” Automatic Packing is 
the “ Best’’ made, therefore is ‘“‘ Cheapest.” 


SOLE MAKERS: 


Sensible Automatic Packing Co., 63 So. Canal St., Chicago, Ill. 





BEFORE USING. AFTER_USING. 





J. M. ALLEN, President. 
WM. B. FRANKLIN, V_ce-President 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 


Playing Cards, 


You can obtain a pack of best qual- 
ity Playing Cards by sending fifteen 





cents in postage to 


P. S. EUSTIS, | 
Gun’r Pass. Act, C. B. & O. R. R,, | 
CHICAGO, ILL. 


~ ENGINES. 


From 2 to 8 horse-power, Vertical 


Portable Engines. Cc. A. BURWELL, Chief Inspector, 208 Superior 


Shafting and Hangers always in stock. | St Cleveland, O. : ; 
. | R. D. BRIGGS, Special Agt., 208 Superior St., 
Cordage Machinery of every descrip- | Cleveland, 0. 


tion made by | L. C. BURWELL, Special Agent, 81 4th Ave., 


Pittsburgh, Pa. 
MARTIN SCHNEBLE’S SONS, | 


J. E. WOLCOTT, Special Agent, Abron, O. 


DAYTON, Vv. | 


|S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
orices. 


JAMES JENKS, 


Detroit, Mich, 








GEO. P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 





437 E. First St., 
Correspondence solicited. 





GREY IRON 


CASTINGS. 


Write for estimates. 


THE OHIO PULLEY & MACHINE CO., 
WARREN, O 
Wood Split Pulleys—Iron Arms. 
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oR HE HARRINGTONS KING 


284 Pearl St., cor. Bookman. NEW YORK. 
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PETER GERLACH & CO. 


M4EK ERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leor 


Meveland,.©..t) ™ A 





|NGU 


UM Nove. At si 7 


Tion — 


CONDUCT 


4iN. 


a ar le 


ETAL i 


EA vet? Sainte 


> Non-corA0s!” requ! inc PA Fon on PRIN S STAN-ALUMIN METALG. CANTON-O. 
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ROBERT AITCHISON Ia 


ETAL: \O: 


*~ CHICAGO. ILL. ves 


ah 
eo @ e 3 


ERFORATED-M 












FRANK & CO.., 





MANUFACTURERS OF 


Band Saws, Scroll Saws, Universal Saw Benches, 


Saw Mandrels, Pony Planers, 
Matchers, Friez‘ng Machines, 

Zr Shafting, Pulleys, Hangers, 

neal Couplings, Wood Turaing and 

Pattern Makers’ Lathes. 


BUFFALO, N. Y. 












STOVE FOPS 


OF 


Ll F 7% 






SEAMLESS 


" ‘STEEL BOXES | 
*eANY SIZE 


NEW YORK OFFICE, 72 Beekman St. 


INTRICATE 
A SPECIALTY, 


RING PLATE 


HOOK 


Piee 
























- WIA CEIINER YY. = 


Iron and Wood 
Working Machinery 
of every description ; 
Corliss Engines and 
Boilers ; Shafting,Pul- 
leys and Hangers. 

Agent for Bement 
i, Miles & Co., Philadel- 

% phia, and Eastern 
am, Agent for J. A. Fay 
& Co. 


GEO. PLACE, 


ESTABLISHED 1855 
120 BROADWAY,N.Y. 


OuUR ILINE OF “TAPPING MACHINES. 


| TAPPINGMACHINES 


“No wad 


Laight & Canal Sts. 


IN ALL ITS 
[Catalogue sent on Application. | 


THE GARVIN MACHINE ComPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY ano MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 
Plants for Manufacturers of Sewing Machines & Electrical Goods. 


GEAR-CUTTING AND MILLING BRANCHES. 

















2 
‘ 





NEW YORK. 





COMPOUND 


MARINE ENGINES, 








HIGH PRESSURE, 
| STEEPLE AND 
| FORE AND AFT 


COMPOUNDS. 


—Send for Photo and Prices.— 


CLOUGH, WITT & €0., 


CLEVELAND, OHIO. 











Elastic Rotary-Blow Riveting Machine. 








JOHN ADT & SON, 


NEW HAVEN, CONN. 


Builders of Machinery 
for Hardware Man- 
ufacture. 


Wire Straightening and 
Cutting Machines, 


BUTT MILLING MACHINERY, 


Foot Presses, 


Butt Drilling Machinery, 


Riveting Machines. 


Sprue Cutters, Btc. 





Wood Cutting 
Tools 


Until you have received cuts and 


prices from 


INDIANA MACHINE WORKS, 


FORT WAYNE, 








For Sale. 


senile 
Harlow Lubricator. 


Brand new. Cheap. Address, 


LUBRICATOR, 


Care Iron Trade Review. 











pose. 





. Plate tron Washers 


A SPECIALTY ! 
Even in Guage, 
smooth and well 

finished. 
Cut from new plate, rolled expressly for the pur- 
a@ Write for prices, 


MILTON MFG. CO., Milton, Pa. 


Address, 


a +eermnicoaeen *@98 Fs wOe-FOSr rr 


. 2. te ee «I 


--— -_ "= | 
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The Wock Patent Slip Joint Saves TREE Ae ft. 2 in. Cong, Without Seam. 


of -_ 2 =2 = = = eo 
Ss Se Jas = 








Steel and Wire 
Hangers, Etc. 


THE BELDING PATENT LOCK SLIP JOINT TROUGH, Manufactured by THE CANTON STEEL ROOFING CO. Canton, 0. 





IRON AND STEEL MARKETS. 
Pic IRON. 


CLEVELAND (f. ©. b. cars, net cash) 
Bessemer, $17 30; No. 1 Foundry, $16 80; No. 2 
Foundry, $15 80; No. 1 Gray Forge, red’ short, 
$14 80; No. 2 Gray tg 3 neutral, $14 30; No. 

1 American Scotch, $16 80; No. 2 American 
Scotch, $15 80. 


Cxrcaco (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1. foundry, 16 25 
1700; Southern Coke No. 2 Foundry, $15 75 
oi 50; Southern Coke No.3 Foundry, $15 25 
16 00; Southern Coke Nor, Softeners, $15 75 
~ se Southern Coke No. 2, Softeners, $14 75 
50; Ohio Silveries No. 1, $18 00@18 75; 
hio Silveries No. 2, $1700@ 1775; Ohio 
Strong Softeners No. 1, f : 
Strong Softeners No. 2, 
Superior Charcoal Nos. 1 to 6, $18 19 00; 
Tennessee Charcoal No. 1, $18 19 00 ; 
Tennessee Charcoal No. Mf $17 50@18 50; 
Southern Standard Car Wheel, $21 00@23 00 ; 
Tennessee Standard Car Wheel, $00 oo@o0 oo. 


CINCINNATI (reported by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No.1 
foundry, $15 5 20@ 25 3 Hanging Rock Coke, 
No. 1 found 3: 1750; Jackson Co. 
Stone Coal, Ne. ": foun ry, $16 1700; Ten- 
nessee Charcoal, No.1 foundry, $16 50@17 50; 
Hanging Rock Charcoal, No. 1 foundry, $20 00 
@22 00. MILL Inons—Standard Southern Coke, 

rey forge, $13 25@13 75; Standard Southern 
Boke, mottled, $13 02>@13 25; Cold Short South- 
forge, $12 75@13 00; oe 
Ohio Neutral Coke, grey forge, $150 
Cark WHEEL AND MALLEABLE—Standar a- 
bama Car Wheel, $20 00o@20 50; Tennessee “Car 
Wheel, $18 50@19 50; Lake Superior Car Wheel, 
$19 50@20 50. 

BUFFALO (reported by Rogers, Brown & 
Co.) : Mahoning and Shenango Valley strong 
No.1 veneey: © $17 “5@oo 00; Mahoning and 
Shenango Val “ § strong, No. 2 Foundry, $16 25 
@oo 00; Ohio Softener No. 1, $17 25@oo 00 ; Ohio 
softener No. 2, $16 25@0000; Jackson Co., Sil- 
very No. 1, $18 '00(@00 00 ; Jackson Co. Silvery, 
No. 2, $17 ”00@00 00 ; Lake Superior Charcoal, 
$18 so@oo oo ; Tenuessee Charcoal, $18 50@o0 00; 
Southern Softener No. 1, $16 '5§0@oo 00 South- 
ern Softener No. 2, $15 75@o0o0 00; Southern 
Strong No. 1 Foundry, $17 0o@00 00; Southern 
Strong No. 2 Foundry, $16 50@00 00° Alabama 
Car Wheel, $22 00@22 50; Hanging Rock Char- 
coal, $23 00@24 00. 


LoOvISVILLE (reported by Hall Bros. & Co.) 
fia 2 BLAast a or No. I, 
14 25@14 50; Southern coke No. 2, $13 75@14 00; 
outbarn coke No. 3, $13 ses af © on 
Valley (Lake ore mixtures 
Southern charcoal, No. 1, $ $16 Lx re ot 
ern charcoal, No. 2, $16 ; Missouri 
charcoal, No. 1, $17 50@18 00; - +a char- 
Br7 50. Forer—Neutral coke, 
$12 GIS 09 Cold short, $12 50@1300; Mot- 
12 00@12 25. CaR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $21 00o@ 
2200; Southern (other brands), $17 50@18 00; 
Lake Superior, $21 50@22 50. 


Sr. Louis (reported by Rogers, Brown & 

Meacham): Hot Biast CoKE AND CHAR’ 

Southern Coke No. 1, $15 50@15 75; Southern 

Coke No. 2, $14 50@14 75; Southern Coke No. 3, 

$13 75@14 25; Southern Grey Forge, $13 50@ 

13 75; Southern Charcoal No.1, $17 Stfscourd 

Southern Charcoal No. 2, $17 1750; 

Charcoal No. 1, $15 50@16 00; Missou 

No. 2, $15 $15 00@15 5°; Ohio eatery < iio 

19 » ng op AND MALieasEE a 
e Su or, $20 20 50; Southern, $19 

2I 00. pam te 8 Coxs—East St. Louis, 

$o oo; St. Louis, Jo 00 


Degrroir (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$18 50@19 00; Lake Superior (coke) Bessemer, 
$18 00@18 50; Katahdin (Maine charcoal), $23 50 
@24 00; Lake er nY Coke, Foun ry, all 
ore, $18 00@18 50 ke Superior Coke, Found- 
ry, all ore, $00co@ocoo; Standard Ohio 
Black Band, $18 00@1850; Southern No. 1' 
$16 25@16 75; Southern Gtay Forge, $4 75 
15 25; Jackson et 7 {oho} Silvery, $1 
18 75; Old Car Wh co@co oo. Connells- 
ville Coke, $4.65. 


LOUISVILLE (reported by Geo. Hull & 
Co.): Southern Coke No. 1 5 $145 
1500; Southern Coke No. 2 Foundry $13 75 
14 25; Southern Coke No. 3 Foundry $13 25 

375; Grey Forge, $12 7513 25; Southern 
Goke Silver Grey fe ; Southern Char- 
coal No. 1 Foun $16 path oo; Car Wheel, 
$17 00@20 oo. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $16 00@16 59; No. 2 Found 
$15 00@15 50; Grey Forge, $14 — i353 ; Wh te 
and ottied, $13 25@13 50; Warm Blast Char- 
coal, $18 00@:0 60 ; Coid Blast Charcoal {22 oe 
@27 ee; Bessemer, $16 00@16 50 


MERCHANT IRON AND STEEL. 









































Flat Bar 
1% to 4 by % to 1 inch...... I 80 
4% to 6 by % to1 inch eI 90 
if to 6 by BOG $B BER cccccccccncccnscsn. cosrecceall 9D 
I = y % to % inch. «I go 
i &1% by % to & inch ereee2 CO 
H, % and % by % to % inch 3 20 
Round and Square 
1 to 1% inch.......... 1 80 
2 to 2% inch 2 00 
>} to 3% inch 2 20 
3% to ginch 2 80 
4% to 4% inch.......... +B 30 
P 64 “ROI ; 35° 
Oval. 
DORI BR ccisakacanetin byoecnensaighaniaian cccccoces® BO 
£0 96 Inch........ccccce 2 40 
sauennaal acihenipiabaanstaienl 2 60 
nenenes +se8 00 








Half Oval and Half Round. 
1% to z inch 2 
1, inch 2 } 
he inch “8 10 


3 30 
» aE 3% 





















































SCRAP IRON AND OLD METAL. 


ae. IR. R. weonee scrap.. 
‘oO. I wrou BCTAP...00000+ 
Machin P.. 






































Tank iron 13 5° 
and nd band iron 10 00 

9 5° 

Wrou ote drillings. II 00 
Mallesble iron 10 oo 









































































































































mad No. 1 e cast scra’ . I2 0o vclanail Messrs. BLack & PoLLocg, Cin- 
Heavy Band. es. 24 60 nnati 
ws sf Axle turnings 13 50 road Wrought. pelniabteniinabsineen «++.$20 00 
% to 6 16 inch 2 00 Wrought | turning (free from cast)........00. I2 00 men 1 Country rought.........- ccovve 37 GO 
“to toh no HB cvensovrneorreoornee® to | Cast bo 8 co | Stove Plate 75 
‘st by AMECH .ccccorsrccccccrecsccceeD Uncut wrougiit iron Dboilers.......00.....+008 II 00 | Machine Castings II 00 
te % by ——— Steel boiler pla 7° and Sheet 8 oo 
Grate Bars co a 9 oe 
Pipes and fiues (Clean) 13 50 | Wrought Turn 12 es 
I bondi a gh ie 2 60 
I 2, Nos. 1 I 2 70 
Beier :5|CLEVELAND ROLLING MILL CO., 
1% to 2, No. 21 3 Oo 
x to 2, No. 22 ss ne $ to MANUFACTURERS OF 
15-16, 1 and 1%, Nos. 1 15, 2 
15-16, 1 aNd 134, NOB. 16 tO 18...00eesverseseveeeene2 9O BESSEMER STEEL RAILS, 
15-16, I —_ . a — TQ ANA 20......0cceeee eta 
15-16, I Oo. aI 3 Io com orgin, teel treet teel 
15-16, rand th, No. 22 3 20 | ™ he fn Wire of i winds. ieee ind Gaaal Seer tinted, Gelvomiocd aaa tea 
» Nos. 13 to I5 +03 00 Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 
» Nos. 16 to 18 3 Io . 
» Nos. 19 and 20. $20 18 
» No. a1 3 30 
eek tas 13 to 15. ; i 
13-16, Nos. 16 to 18 es THI I N & ot 
1516, Nos. 16 to x6. “330 | Pats ( AMBRIDGE 1LRO 3} 3) Be 
eS eae 3 50 E : 
12-16. Oo. 22 3 60 MANUFACTURERS OF 
’ Nos. I +4 15. 3 30 Ss | S 
os. 16 tor sseel 
4-45 fan QHEET a aN QHEET STEEL 
©. 21 0 
; + 22 fone : Se B R] : Sh ° 
11-16, Nos. 13 to 15 r oot AMP RONLIEMINE 
SO-O MEOIE, MWD Wien sectcoccnasnccoissesersaceeccnicsessa 22. cM oS Oque ed d Roc Ng ONETS d ONeCl ily C 
n-36, gg 19 and 20 3, 80 LIE pate 
II-I Oo. 21 ~- 
II- 16, No. 22 - abels : 20 Serine eS 
08. 13 to I5...... a 
» Nos. 16 to 1 cones : 00 ED 
” Nos. OO Se, 4 10 “er : 
» to. = i= CoRRESPONDENCE wo WO % 
» INO. 22 4 30 VU ORRESPONDE @ WORKS 
4 4 50 3 OF Fice: “3 GAMBRIDGE, OHIO- 
TVS seein ’ 
Light Band. 
BSS Ty 221M ic Concentration of Iron Ore 
1 to rm by % to 3-16 in 2 40 g t t t 
eal aaah tor wan va ke 3 s° aenow : 
andi $16 by foe. 11 and 1s............3 Ball-Norton (Monarch) Electro Magnetic Separator. 
and 11-16 by os to 3-16 in 3 00 Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
and 11-16 by 11 — I2.seseesseeeererereeers$ IO | and non-Bessemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 
ong fi ed x to 3-16 in -_ 3 3° | respondence solicited. 
£0 $-16 itesennen 3 to H. E. COLLINS & CO., Agents Magnetic Separator Co., 
. Ir and 12 37° | Bank oF COMMERCE BUILDING, PITTSBURGH, Pa. 


Wagon Sox Iron. 




















inch, beveled edge, by Nos. 11 and 12......2 80 
inch, ‘“ . “1g and 14.:....3 00 
inch, ‘“ - “ 11 and 12......3 10 
ch, nad as bes 1g and 14...... 3 30 
Sheet Iron: 

No. ro to 14 2 65 
No. 15 to 17 275 
No. 18 to 21 2 99 
No. 22 to 24 3 15 
No. 25 to 3 30 
0. sf 3 40 
No. 3 50 





Iron Boiler Plates. 














Tank, ¥ inch and heavier 2 60 
C No. 1, “ “ 2 85 
CHNo.: sad os 3 10 
<2 — “A i anensanenseneeneeneeneenes + 
Extra Flange, ne 435 
Solid Fire ” 5 10 


ALDRICH CourT, 45 BROADWAY, NEW YorRE 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


rrom - Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


OLEVELAND, OHIO. 























TERA Ae eee 275 
Shell............ 3 15 
Flange 345 
Marine Flange 3 85 
4 
Above includes plates 9 inches wee “ 
go to n. wide 








104 to 116in. wide... 
American Cast Tool Steel. 





ROUND, SQUARE AND OCTAGON. cts. Ds 























1to2in. inclusive .09 
g16to%in “ 09 

7-16 to % and 2% to 3 in 10% 
% to4 in II 

pees ANTI AI ninssdnnatnacocennaniag sacsensetneacehens 1046 
BO 6 Eid .coccrrccescosscovenserecvccccscsooocssese II 
to 9-32 ro) 6H CO 7 IM..cooscerercrseeceesere cccseresES 
A  esitenaa at det ae 4 

Flats. 
cts. Bs 
2 to 9-16 wide by 2 to & thick = 





Bessemer and O. H. Steel. 




















Machinery base price, 2 75 
Tire R 275 
ring....... se 8 25 
Sleigh face - 275 
EO Pee Moccccccescescvccsonnesccsecooccess ye 3 00 
Cutter Shoes, tapered and burr. ba 3 00 
English Tool Steel. 
oe ed 16¢ 
obeon’ © Bn" eccechisnsenstennitiaiiesiake 16c 
“Choice” g6c 





Burden Boller Rivets. 


: , 11-16 and ¥% inches diameter...........0...4 00 
ridg dge %, ¥, 11-16 and % inch diam pantnnaenen 4 00 





Jj. H. OUTHWAITE. W. @. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Tron Ore, 


Perry-Payne B’ld’e. wleveiand, O. 





THE CONDIT-FULLER C0., 


Pig and Bars Iron, 
CLEVELAND. OHIO. 
E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 








Cleveland, “ Ohio. 
Sam’l. L. Matner, Fred. A. Morse, 
Prest. & Treas. Sec’y. 


Cleveland Iron Mining Oo., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 

Rooms 4 & 5 Mercantile Bank Building, 


CLEVELAND oO. 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 6 Mercantile Bank Buliding, 
OLEVELAND, OHIO. 


Lake Shipping Point, Lorain O. 
Tas. PATTERSON, Sales Agent. 


PRINTING fue’ 


ETNA TT 
A&W INK USED ON THIS PU 











Hartman’s Patent inside Sliding Window Blind 


is the most 
pesuier mind 


rnis’d with 
Buraiar- Prool 

r- Proo 
Lec 


immense ma 
nitude, a my 


onae Eoe on 
blind tha 


: ovogvv00! 


SS ves enti 
A OTST ts, Site ial 





HARTMAN & DURSTINE, 72 Sar°o° 
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MACHINERY SUPPLY MARKET. 











Anvils. 

American..... 8 © o9@10 
Wrights............+. oe 12 
Bellows, 

Blacksmiths’ , pip ta 

BOGE cae: pecccsaneenesen setamiiabonmed 10 
Hand 10o@50 
Belting Co’s standard................. dis 70 
Boston g Co aia ids 
re - ois 55 
Hoyt’s Short Lap dis 45 





Cleveland Rubber Co. extra standard _.dis 6o&10 
Shults Raw Hide Leather Belting, single, 





























is 40 
Shultz Raw Hide Leather Belting, double 
and Light Double. dis 8 40 
Standard, oak tanned....... eonceesoestosoncal ead 
Alexander Brothers’ pure oak tanned. .. oes 
Blowers and Exhausters. 
B. F. Sturtevant’s dis 20 
Boston Blower Co dis 35 
Buffalo dis 35 
Borax. 
cossesoe OB Br2 
White Crayon................. | gross 12@12 dis 10 
Red Ais 
WB rcccocsccceccssesccccccccccccecccoccoccescenssenses evcce dis 
Chucks. 





Cushman’s 4 Jaw Independent 
= Com 


se Geared Scroll.. 
cd 2 aw Brass Workers............. 





Wescott’s & Scroll Combination.. ecceeses: 








Jack Screws, 
Tilinois Bolt Co. list 


is 7e 





Nuts and vs 
Size of bolt aioe 5 rE 





Hed Re 
In lots less than lente o> 


boxes add 1c to 
o_o (wire. 











Zinc and Tin 
and 


MO. 3, $4.40 B dos. 





oeeeeee! 


Brass Copper 
Malieable Oe ee mie. 1, $3.60; ~~ 


See 











Square Flax “ 





Sheet Rubber. 
Excelsior Rubber 








Railroads, 








Iron bg Walker List.......ccrccccecseees 


Medart 








Iron, Thousand, list November 17, 





oo 
ist Mot rovemnze © 17. 








oe Lite @ Giant Drill 

















Horton’ e0 ,~ 
Whiton’s I depend is 45 
National Combination seals canal diiiigicisedel lis 











: 
+o. 

















Soa” 


Cast Steel Db 
Iron, steel Points.............000» biapbennee sane, 
Drill and Drill ae eae” 


feist drills. 

Morse Taper and Straight shank ion 
8 508&10 

em Tape and Straight shank Larger 














than 1 dis 25 
SE a ccaricinsecsieunsencesietebscscosespesoneel dis 25 
Standard Twist Drills seidiiadabesernsad dis 55&5 
Cleveland ee * 555 

Emery. 


No. 4 to No. 54 to Flour, C. F. 
46 gr. 150. gr. F. FF. 

































































4 c¢ § c 2 c 
4 “ 5c c 
4c sie gc 
1oDcans,10in case c 5c 
Io ¢ 1 ¢ T%c 
Emery Oloth and Paper. 
Bicncncccedbseneccesssan 
periet Adamson & sseensll se 
Emery Wheels. 
Detroit dis 
Norton’s dis - 
Grant dis 
kd ss cuclesuieneidncnnabeabandin 8 60 
III sis cstéicess: ‘gsancensscenisiatnjadeed dis 108 3334 
ha 855 
Crystal..... di 65@70 
ed o s 6e 
Vulcanite. dis 1o&10 
Files. 
Nicholson........... Rabiaeasieisiiall dis 608 10@60& 10& 10 
“ x. ¥. dis 25 
Kearney & Foot.......... eseeeis 6081 10&10 
Black MONA... .ccceres eee dis fom iogcoR io 
Arcade..........0+ enecccceces: soceeefliS 6081 10&10 
Disston’s 
Western 8 70 
@tub’s «dis 25 
bet’s...... dis 30 
olds Bros.’ Hand Cu dis 50 
ustry File Works, sent SUE. ccocccce seers 8 50 
Hammers, 
P. 8. dis 40 
Atha + lit, Jan. 15, 1887 dis x 
Heavy hammers and sledges under 5 Ds. 1 


over 5 Is 14c, new list. 





cone dis Se@sokio 





pe. 
Manilla, % inch and over.............::s0++ 
Sisal, % inch and over .. bbentiasbaniisosanhaee 


Sand Paper. 


Rio 








a dis. 5° 
Bile Mie: MRI Di snccstasentbnerscenoecdesetcensned dis4o 
New England Flint dis 

20 


Barton’s Garnet 





Saws. 





Disston’s Circular. 
“ Band 

















dis 40845 





M 1 Muley a _ Oa Saws.dis 10 
> Wood Saws :. enesene eoceseses ~ ware as 
nm 














Wood Screws—New List 1890. 






































Fiat head iron ... dis 72% 
a SS |- eee dis 67% 
Flat head brass. ... dis 72% 
| san head brass dis 63 
uare Cap 8 65 
Hexagon Cap dis 60 
Set C. H.C. P dis 
Machine, flat head, irot...............csecres-s000 dis Po 
Machine, round head, iiliccmscenntescdnatedanel dis 60 
—— and t hand— Aisne 
g or coach...... 2 75@7s&1e 
Coach, patent gimlet point a 7s 
Shovels and Spades. 
Ames’ list November 1, 1885........0000.-.ceees dis 20 
TE dis 5.25 
Hussey & Binns, railroad.................00 dis 8.00 
Taps. 
Cards, Hand and Nut to 2 Rhccseoanis Ais so 
spepenters’ ennssheneet dis 50 
Mor: ‘a ” nena RR dis 
Pratt t & Whitney * * new list dis 10 
Machine Screw TAaps......cscceccrserssessseseees is 55 
Pipe Fay Sf eee dis 70 
Stay Bok Taps... dis 25 
Stove Bolt Taps..........cceeeresecceorecsesssesseses dis 50 
Pulley Taps............ dis 40 
Twine, = 
No. 12, Flax Twine, and ¥%Db Bajje.. ~ age 
No.1 ‘“ a | 
No. “ “ “a 27¢ 
2-Ply Hemp, «8 &¥D Tey (Spring ‘twine — 
3Ply “ BGiose scosesces coccccescoson 12c 
— = % BD BAG 0c ccccccccccccecenccees 11@11Kc 
<a Wrapping, 5 Balis Re 15@16c 











LATHE FOR 


Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market 8t.. PHILADELPHIA, PA. 





LRO 


UNDRY 


Canton, Ohio. 
HEAVY AND LIGHT CASTI 


Privilege to make estimates sol 





CANTON IRON FOUNDRY CO., 


NGS. 





icited, 


























Vises. 
a aia igs 
&.. 
Prentiss. dis 20 
S8tephen’s dis 
Barrett's ait se 
Milter’s Falls. dis 40 
Merrill's dis 15@2) 
Howard dis 35 
Wire. 


New List, Joa, 18, 1884 
Bright « = annealed, Nos. 0@18...dis mot 





Nos, 276 dis 
Galvanized Nos. 0018 tn tin dle Gomes 


Tinned market Nos. © to 18......0...00. «.....d18 67% 
Cast steel 











dis 
Tinned Broom Wire............000.0-Gis = 
Annealed Fence, Nos. 8 and 9........++ sssssers 7S 
Sees Saas, Hee. BO BO TA cccccccscors eceeee GS 75 
Stub’s Steel Wire regular............§6.c0o@D dis g 
Wrenches. 

Coce’s uine, 
G DERMAR SE necccesnstcnainssoceres sevens dis y~ 14 

is = 





nics’ dis oa 
& Call’s eee oueespnescasenees 





Bemis A 
—_ Engineers........ eescendosoenten m9 7 
ry eseenes 
William's evccecees “ 5 
Alligator a wae * 















Amandine or Slide Valve 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Holsting Machinery, Geared 
er Direct Acting, for round er 
Gat repe. 


Wire Rope Haulage 
Machinery, 
Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Steam Engines, Sheaves, 


Cages, Buckets. Etc. 


@@ Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





BOSTON BELTING CO. 


ESTABLISHED 1828, 


Oldest'and Largest!Manufacturers 


In the world. 


VULCANIZED 
RUBBER gf 
GOODS f 


For Mechanical 
purposes. 
—Q— 
256-260 DEVONSHIRE = 
STREET, 


BOSTON. 


100 Chambers St., New York. 
161 to 165 W. Pearl St., Cincinnati, Ohio. 


B= 


COMPANY 







BOSTON 


BELTING | 


148 to 150 Water pt., Cleveland, Ohio 
109 Madison St., Chicago, Til. 





THE THOS.D.WEST FOUNDRY, co 


CLEVE 


IRON.CA 


DAILY MELTING CAPA 
oe OR be ee ee ee ee oe ave 


LAND.O. 


STINGS. 


Ci Y LS TONS- - CIAL 
NOMICALY TU NG C 


SMOOTH CLEAN CASTINGS 
DUPLICATE WORKA SPECIALTY 








F. A. SACKMANN, 


125°.Champlain, Cleveland, 
STEEL ALPYAABET S 
OTFELNAME STAMPS 


Steel Name Stamps (1-16 3-32 
«r inch letters, 15c. per letter 


Kastlake Metallic Shingles, 


Unequaled for 


ROOFING Bae SIDING. 


















Manufactured by 
i say W.J. BURTON & C0.’s 
iit | nice Works, 
Detroit, Mich. 
cr a fi 
= f\ catalogue and prices. 


fl Galvanized Iron Cor- 
Send for illustrated 
Mention this paper. 









UNION 
ELECTROTYPE 


FOUNDRY 


iff 





SECTION OF CONVEYOR. 


Detachable Roller and Chain Belting, 
MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, ete, 


For handling materials of all 
kinds. 





end for Illustrated Catalogue. 
dress 


The Jeffrey M’f's Co., 


183 East Ist Ave,, 


COLUMBUS, QO. 








CHAIN. 
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% 
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ae ae 
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russians.» 
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THE BRIGHTMAN STOKER is tHe BEST 


ce ie ae, ee = Oe Oe ee Oe ek Oe ee De 
THE BRIGHTMAN STOKER C2: © EVELAr 


SEND FOR DESCR 


PTIVE PAMPALET 











HARDWARE MARKET, 



































































Augers and Bits. 
COMMON AUGETS ANA ViItS......ccrcrreeoores voe-- 1S 7O 
Snell’s is 60&5 
Cook’s Douglass Mfg. Co. dis “os 
a augers and bits............ 
Expansive Bits, Clark’s small, $ 
LATE, $26... .0r0c.eereeseresresee papesececesed its i sens 
Hollow Augers, Ives’ 
ae nie te ne: Bonney’s Adjust. oe 
Peneh 8 40&10 
Hollow Augers, Stearns’ Adjust. $ 
doz., 8 og 20&10 
Gimlet bits, common..........per gross oo 
Standard Bit Stock Driils.............. is 508 1085 
Bhip AUZers....ccccccccsrsoee coos Ss ISAIO@ISEIORS 
Axes. 
Makers’ and Special Brands— 
First quality doz $8 oo 
OtR™TS .crrccceccccsecccccccccccoscocccceccsccescccece doz $7 00 
Full polished doz $9 00 
Bolts. 
Cast iron barrel bolts........... wccccncenoosecesccosed! dis 70 
Cast iron shutter bolts, etc dis 70 
Cast iron chain bolts..... 
Ives’ patent door bolt... 
Wrought iron barrel bolts 
Wrought iron square bolts.. 
Wrought shutter boltzs......... ooo evemhineed 60& 
Bacar: ~ 2: list 
Carriage, common, new list .. . dis 75&10 
Tire, common, new list dis 65 
Carriage and tire, Philadelphia + 
socece r] 10 
Ph. bolts 8 60 
Plow bolta dis 
Machine ..... soscsseenecneeusscose scsccsssessesGl® 7581 
Ends dis 758&1 
Buckets, Elevator. . 
dis soa&r1e 
Butts. 
Wrought brass. dis 75&10 
Cast brass, loose joint...............0.006 cosereeeGlS 33% 
Cast Iron— 
Fast joint, narrow........ encencececeed dis I 
Fast oint, broad....... ecevceseoeee ecsscesll® SO8T 
Loose join dis 10 
Loose jOint, jap.............cccccserseeser eoees Gis FO&IO 
Loose oint, ap. with acorns.............. dis 7o&10 
LOOSE PIN, ACOTIB....csrr.cceccreeccssesses eee dis 7o&10 
—_ pin, japanned acorna..........000.di8 7o8&10 
IA Ledee Se, oe » acorns, jap. plated ‘tips hecsasd dis 7o&10 
roug 


Wrenaht, et joint, narrow 
Wrought, fast joint, 
Wrought, loose joint, broad.. 
Table Butts, back flaps, etc. 
Regular inside blind 

Light inside pT 
Loose p' 


Light = pin 














Carbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 


Per roll of 

Eberts Bros., Detroit. 500 sq. feet. 
DUG, Ree MI secanacersoccentoresscancnees ececceccocecere $1.25 
“2% Stringed Rowdus, pO RE 1.50 
et * "» Stringed Roofing, Mediumn............... 1.75 
“e "» Stringed Rectang. ae 2.00 
Stringed, PROGID ccccccscconceesenece covessecssce 1.00 


MILCELLANEOUS. 


Asphaltum, Trinidad Botnet, ® ton.....$30.00 
Asphaltum, Fine Grate. 8 Db. 









Coal Tar Felt, 1 Ply, @b ‘02 

Coal Tar Felt, 2Ply, roll 108 sq ft...... 1.42% 

Coal Tar Felt, 3 pay 8 roll 108 sq ft...... 1.85 

Roofing Pitch, ES a 09 
Ohains. 

- ‘ © pei Revised List. 

race RO-Dacsonces pair 1.03 
Trace, ae seal oa 2 snteneimaadanal 50810 
TTACE, 7-10-2.....00000 
rman Halter Chain, list, pm 1887...dis 50810 

German Coil, list of June, 1887...... — s 1 

Galvanized Pump Chain...... 90 «es -+- 8 D5%@6 

Jack Chain, Iron............0se0e eceee dis 10 

Jack Chain, Brass................ ecocssssncoonscsneced 75 
Chisels. 

Socket Framing and Firmet.........0....scssees dis 75 


Socket Framing and Firmer, Buck Bros..dis go 
Socket Firmer and Dramping, L.& 








ho Ne. Pe cocssenniasnokseanencs: 0s esse dis 308s 

Tanged Wismure 8 40&1e 
Outilery. 

, net 

Excelsior Pocket..... net 











eocccccococoscces 650 750 8 50 


ars, ten pond Oe us Qt....cc00. 8 OO 9 00 10 68 


Basins, wash— 
TOV’ INCH........scresccccrevoerooesores 2 00 
ee eee we ae 


sey 
Chamber \Sox and 


eeeeee 


13% inch, 
15 inch. 
Bowls, fruit. 
Servers, 9 Re aevenaat 
skets, waste paper, 13in 
anittons, “ Daisy’ p ressed 


SASTAAS 






eeeeee 
eeeeee 


oo 
No. 1 plain; No. 5 decorated ; No. 5X Whi 


corated 











Gimlets. 
Nailand Spike.......... woesenes coccecccoces dis 1 
Double cut, Tow list or > 
*Bee’’...00 scsccsseseccssecree TOSS $12, dis ~sienas 
Hanger 


Barn door, old patternz...........dis mpm 
Climax, (anti-Priction) 


Peeceesecrecvocoesososs ry t new 

















Kidder’s. dis 5081 
Terry’s Patent...... on§ in., $12; 4 ‘in., $e, dis 50&5 
PATAZON...cccreeeeeees miinbeenetigineee ssecceeeeessses iS 408216 
Richard’s is 30@30&10 
Horse Nails. 
No.10 9 8 7 6 
Ausable, ee | 24 25 26 28.....0005 svvcccceesseessGls 40 
Putnam, 78 19 20 2I 2g dis 15 
oat dis 25410 
Horse Shoes. 
pester, RE PRCEOTY..ccccccedcccccrsnocesosooes 8 keg $4 ce 


factory. 
R. I. Horshoe Co., Perkins’ Imp. at 


factory 08 
Mule Shoes, At FACKOTY....ccccccrcscceoees ad op 
Knobs. 


Carriage, ja ie, Jnpenens... sccceeee ZTOSS Sec dis eo 


Hematite door knobe, : pew Ust.. Adis 408&10@ 
Door — dis 























25 
25 
Locks, Bolts, Etc. 
P. & F. Corbin, Locks and Bronze Goods. 
Door locks, knobs and latches...... eons 60&10 
Escutcheons and ke dis 60&10 
Padlocks and padlock key8.............:00-«s0+ dis 75 
Bell pulls, mineral, po and jet dis 60&10 
Bell pu‘ls, genuine bronze......... secoreees G8 60810 
Lever bell pulls, uine bronze........ dis 60&10 
Butts’, Genuine Dronze.......ccccesecceceeees dis 60&10 
Butts’ bronze plated..............00 ssececeerelS 608210 
Store door 1 and latches............... dis 60&10 
Store door handles..................ss-seceseees dis 6o&10 
Shutter hinges&flaps, genuine bronze.dis —— 
Flush bolts, genuine bronze... ..dis 70 
Shutter knobs. genuine bronze. dis se 
Shutter bars, genuine bronze. dis 
Sash lifts, genuine bronze dis 60 
Sash pulls and plates, genuine bronse "dis 60 
Push plates. dis > 


















































Drawer pull, genuine bronze........ selieiiiend 
nenay box plates » genuine bronze... Ais S080 
Barn door locks 
Bishop’s Buckeye Sash Lockzs...... + —_ 
Plumbs and Leve s. 
Standard list.. dis 7o&10 
Pocket levels. dis 7o&10 
Davis’ incli ters dis 1o&10 
Pumps. 
Cistern, best makers..................+.. ae ire 
Pitcher ‘spout, best ——— ie éséitog 
Pitcher spout,cheaper goods........... 
Pokes, Animal. 
Bishop’s I. X. L doz $6 oo 
Bishop’s O K doz $5 25 
Bishop’ 8 Pioneer dos $3 75 
Bishop’s American doz $2 75 
Rakes. 
Cast steel Ais 7e 
Malleable............. dis 
Razors. 
i>. Sorvey Rasor Co dis 20 
ostenholme & Butcher............ $1 «dis re 
RAME| TABOT.......ccrseeereceecrserenes see seseeeees se net 
Rat Killers. 
Schuyler’s 8 gross $15 co 
Scales. 
Hatch, Counter, No. 171.......0000+esee+ 8 doz $21 ce 
Hatch, Tea, NO. 162.......000+ sooeeee Gow $6 75@7 08 
Chatillon’s Grocers.. 8 50 
Family Turnbulis dis so@z0&10 
Scale ms, List ofJanuary 
12, I dis 50& 10@s508& 108&4 





Screw Drivers. 


Stanl 2 & LL. Co.’s Varnished 
Handles............ dis 65&10 

Stanley i. & L. Co.’s Black Handles..dis 6o&10 

Sets interchangeables...... scocessee GOs $18 dis a5 


Squares. 


Steel and iron............ ecoccecsoooscese 
AE MIE ccs chineteumientionns a 75&10@80 
Disston’s try square and T 
Winterbottom’s try and miter...........dis ge&10 
Tacks, Brads, Etc. 


New List, Oct. 19, 1890. 











8 77%&10 
Steel carpet tacks all kinds............»+. dis 75&10 
Swedes iron carpet tacks, all kinds 

dis 75&10 
Swedes iron tacks. dis 75&10 
Swedes iron Upholsterers’ tacks........dis 75&10 
Tinned Swedes iron tacks.............. dis 77% &I0 
Tinned es iron Upholsterers’ 

tacks. dis 774%&10 


American iron cut tacks. 











Cigar box nails 
Finishing mails.........00...--sseseesesseesseees 
Hungarian nails and miners’ tacks...dis 6o&10 
Gimp, and Tae tA CKS. ...00.00.00ceeeereneees dis 774&10 
“ timmed.........c00000+ dis 60&10 
PERE and clout mails............-s0rss00 dis 724%&10 
Tinned trunk&clout nails.........00000+ dis 66&10 
Basket mails .....cccccccccocrsrrsecessesssssssees dis 66&10 
Chair mails..ccoccccccccssccscccccccsscccosscceseesed dis 66&10 
Common and patent DradS......r10000++-+++ dis 66&16 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 
SEND FOR OATALOGUE. 


RUBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 














Poe E*wlier Bros... 
JEWELL LEATHER BELT, 


and REVERE RUBBER CO. 


{48 SUPERIOR STREET, 


CLEVELAND. 


ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAWS, 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 


It will pay you to get our prices and'guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 


STRONG, CARLISLE & TURNEY, 


193-195 Bank St, - 





DEOL. 
~ 


Mention this paper. 





Cleveland, Chio. 


‘DEALERS IN 


IRON & WOOD-WORKING MACHINERY, 


And Manufacturers’ Supplies of all Kinds. 


@@ A zents for the celebrated 


MUNSON LEATHER BELTING. 


IRON CLAD PAINT CO. cocirranice 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 


CLEVELAND, 


by this Company. 
IRON CLAD PAINT is the 
& most durable, most 
pony fire-proof and cheap- 
PAINT est Paint made. 


FURNISHED both Dry and 
Ground in Oil, 


USED BY NEARLY ALL 
THE RAILROADS 


AKRON CHEMICAL CO., 


Imperial Car and PAINTS. Black Asphaltum 


Bridge Paints. Paints. All grades. 
150 State Street, AKRON, O. 





Trade Mark Patented. 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (}) once a month; 
the double dagger (D once in three weeks. 





Aluminum— 
*Star Aluminum Co., Canton, O 
Automatic Sprinklers— 
*Neracher Sprinkler Co., Warren, O 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland... 


y ¢ Jones & Co. 
Homiton Tripod 
N. Y. Central Iron Works, “Geneva, N. Y.. 


Blowers— 


W. H. LaFountaine, Cleveland, O.............. 18 
Ooal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

land... evcccccee 13 

Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O 
Chain Belting— 

Jeffrey Mfg. Co., Columbus O. 
Carpet Cleaning & Laundry Machines 

W. H. LaFountaine, Cleveland, O 
Cordage Machinery— 

Martin Schneble’s Sous, Dayton, O......... II 
Civil Engineers and Architects— 

F. Felkel, Cleveland, O 16 
Cupolas— 

Victor Colliau, Detroit, Mich 16 
Die Makers. 

Avery Stamping Co., Cleveland.............00 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O 
Slevators— 

L. 8. Graves & Co., Rochester, N. Y.......... 


Explosives— 
Hercules Powder Co., Cleveland....... 


Biectrical Manufactures— 
¢Cleveland Electrical Mfg. Co 
Walter Hay Co., Chicago, I11.. 

Blevator Buckets. 

Avery Stamping Co., Cleveland............ 

Emery Wheel Machinery— 

J. Wendell Cote, 3. E., Columbus, On. or 
Chicago, I 





vo Cavett 





Engravers nc Electrotypers— 
Kclipse Electrotype & Engraving Co., 
Cleveland I 
Union Electrotype Foundry, Cleveland.... 
Engines (Steam) 
*Chandler & Taylor Co., Indianapolis, same 
Wm Tod & Co., Youngstown, r@) 
© 5 Presley, ‘Cleveland 
H. Jones & Co., Clevelan4......... 
ee Engine Co., Salem, O... 
*Clough, Witt & Co,, Cleveland... 
Skinner Engine Co., Brie, Pa 
Westinghouse Machine Co., ceeewargs 
Ball & Wood Co., Elizabeth, N 
Southwarck Foundry & Machine Co., 
Philadelphia, Pa 


@agines (Gas)— 
6chlelcaer, Scnumm .& Co., Poledsighta, | 
“a. and Chicago, Il 
Ven Dusen Gas See Co., Cincinnati, 
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Engines (Oil) 

C. H. Presley, Cleveland, O......00.-.0«++ aed 16 
Bngineers’ Specialties— 

Sensible Packing Co., Chicago, Il .......... 11 
Engineers and Contractors— 

E. H. Jones & Co., Cleveland............ 


Bjectors— 
James Jenks, Detroit, Mich Ir 


Files, Makers of— 
Reynolds Bros., Columbus, O...... 
A. & H. Gough, Cleveland 
Parkin & Bosworth Co., Cleveland 


Forges— 
Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 


Thos. D. West. Foundry Co., Cleveland..... 
Canton Iron Foundry Co., Canton, oO 


Furnace Feeders— 
Brightman Stoker Co., Cleveland 
Galvanizers. 


Avery Stamping Co., Cleveland........... 
H. H. Hodell, Cleveland............0000 deeseadetne 


Gear Cutters— 
Palmer, Cunningham & Co.,Philadelphia, 


cccccecse 38 





eeseee seeese 20 








Grapples, Excavators and Dredges— 

Jas. H. Lancaster, New York 
Grey Iron Castings — 

The Ohio Pulley Co., Warren, O..........0000. 1I 
Heating and Ventilating Apparatus— 

W. H. LaFountaine, Cleveland, O. 
Hangers— 

W. H. LaFountaine, Cleveland, O 
Heaters and Puri fiers— 

owes a” Bierce Masuihetaring Co., 





™, H. Jones & Co., Cleveland 18 
“Warren Webster & Co., 20 wn Pa 20 
*Exhaust Steam Purifying Co New York. — 


Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland... 
Oglebay, 3 Norton & Co., Cleveland 

& Outhwaite & Co., Cleveland 

eee relies Co., Cleveland, °. 





Iron and Steel Roofing— 


Sykes Iron & Steel Roofing Co., Niles, O... 19 
Cam a a Roofing @., Cambri . 





Kanneberg p Defrot Co., Canton, Qressacemec 
*The Long Steel and Iron Roofing and 
Sa ating Ce., Indinapolis 
ller & Co., Canton, re) 
¥ NY Detroit, Mich... 
Hoiton Iron Roofing Co , New Lisbon, Oo... 
Canton Steel Roofing Co., Canton, O 


Injectors— 


Penberthy Injector Co.. Detroit, Mich 
*Garfield Injector Co., Wadsworth, ° 


Lathes— 
H.L Shepard, Cincinnati, O...... eccccsscoccenee 
Lathe Dogs— 
Palmer, Cunningham & Co., Philadelphia 
Mining Machinery— 
Webster, Camp & Lane Machine Co., 
Akron, O 
*Copeland & Bacon, New York. 
Machine Shops— 
Webster, Camp, & Lane Machine Co. 
Akron, 








Machinists’ Tools and Senetide. 


Parkin & Bosworth, Co., Cleveland 
Garvin Machine Co., New York... 
C. H. Presley, Cleveland, i ccet aes 


Metal Ceilings— 
Fred F. Bischoff. Chicago, Il! 
Moulding Sand— 
L. S. Fish, Cleveland 
Ore Separators— 
H. E. Collins & Co., Pittsburgh, Pa....... 
Patents— 
*Munn & Co., New Kork 
Pumps (Steam)— 
ea & Dunn Co., Cincinnati, O.......... 


E. H. Jones & Co., Cleveland 
Deming Co., Salem, Mikss diceasnornvns 


Printing Inks— 
Ault & Wiborg, Cincinnati, O 


Paint— 
Iron Clad Paint Oo., Cleveland, O........s000. 15 
Akron Chemical Co., Akron, ar wecee .15 


Perforated Sheet Metal— 
Harrington & King Perforating Co., 
Chicago, 12 
Aitchison porisented Metal Co., Chicago. 12 
Pulleys— 
Ohio Pulley & Machine Co., Warren, O.... 11 
Pipe Cutting & Threading Machines— 
*Wells Machine Works, Fostoria, O.......... 19 
Packing— 
Sensible Packing Co., Chicago, Il 
Pipe and Boiler Coverings— 
American Heat Insulating Co.,Pittsburgh 20 
Playing Cards— 
P. S. Eustis, Chicago, Ill 
Railroads— 
Time Tables, Etc 
Railway Supplies— 
Cleveland City Forge & Iron Co., Cleve- 











20 





Rivet. Machinery— 

tSeaton Manufacturing Co., Cleveland..... — 
Rock Breakers and Ore Crushers— 

Jas. H. Lancaster, New York 
Rubber Goods— 

Fuller Bros., Cleveland 15 

Boston Belting Co., Boston, Mass..a.......... 14 
Saws— 

Peter Gerlach & Co., Cleveland........... 

Detroit Saw Works, Detroit, Mich 
Shafting— 

*Brightman Machine Co,, Cleveland......... — 
Steam Boiler lnspectors— 

Hartford Steam Boiler Inspection & In- 

surance Co., Hartford, Conn II 

Steel Stamps and Stencils— 

f H. Fleharty & Co., Cleveland........00:s00. 16 

A. Sackman, Cleveland, O I 

Jas. Murdock Jr., Cincinnati, Ghnccoctense 
Sheet [ron— 

Cleveland Rollin 

Cambridge Iron 
Steel Oastings— 

Chester Steel Casting Ge.. FaRatsighio, 





Mill Co., Cleveland... 
Steel Co. ,Cambridge, 7S 





Steel ne Blooms and Billetsa— 
Cleveland Rolling Mill Co., Cleveland... 


Sheet Steel— 
Cambridge Iron & Steel Co.,Cambridge, O 13 
Stampers of Sheet Metal— 
Avery Stamping Co., Cleveland 
Stokers— 
Brightman Stoker Co., Cleveland 
Shears— 
+tAmos Gargrave, Yorkville Ill 


Tinning Steel, Etc. 

Avery Stamping Co., Cleveland............... 12 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... * 

Graham Twist Drill Co., Detroit, Mich 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleve- 

20 


land 


+13, 16 








Upsetters— 
Seaton Manufacturing Co., Cleveland..... — 











Water Gas Furnaces— 
W. &. Hutchinson, Chicago, I! 20 


CLEYELAND BUSINESS DIRECTORY. 





Window Blinds— 

Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F. Powell & Co., Toledo, O........ccccscrsessersss 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 12 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, Ind 

G. H. Scanian & Co., Portland, Me........... 

Geo. Place, New York, N. Y 


Strong, Carlisle and ca Cleveland... 
Frank & Co., Buffalo, N. Y 


Well Sinking Machinery— 
American Well Works, Aurora, Ill 
Washers— 
Milton Mfg. Co., Milton, Pa.... 


VICTOR COLLIAU, 


Sole Manufacturer of the 
Improved Patent 
HOT BLAST 


COLLIAU CUPOLA 


ADDRESS: 
287 Jefferson Ave., 
", DETROIT - MICH. 





seeeeereeeeeeeeses 








soenennentyy 


eNnaNNNRRNEREHNOTAAATT 


Oo REOTHNE EAN ineeeeietentooery 
? HeeeteereicninietgeN 


F. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
156 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS. 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structures a 
SPECIALTY. 


Bolt and Nut Works. 


fT\HE UPSON NUT GO, Manufacturers of 
Nuts, Washers, Carria Lage Plow 
and Elevator Bolts, Coach Screws, etc. 














Hardware and Iron. 
OM iscturers 0 ROLLING MILL CO., manu- 





a facturers of Steel and Iron Wire and Steel 








Machinists’ Supplies. 
| a” & BOSWORTH, 9g and 11 So. Watei 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 
Steel Stamps and Stencils. 
LEHARTY, J. H. & CO., Rubber Stamps, 


Seals, Stencils Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, oO. 


























Shipman Automatic 

Steam Engine; petrc 

leum, kerosene o. 

natural gas fuel. Au 

tomatic in fuel anc 

water supply. Sts 

tionary and marine 

, 2, 4,6 and 8 horse 

sower single; 8, 12 

6 and 22 orse 

power compound 

No engineer. Send 

for catalogue. Meution Jron Trade Review. 

C. H. PRESLEY, manufacturers’ supplies, 

or 3 and machinery, 24 So. Water St., Cleve. 
and, O. 





The Dunnning Boiler. 
OLDEST AND BEST FOR 
ma 6STEAMand HOT 
= WATER HEATING. 
Over 16,000 in use, 
Also Steam Engines 
and Boilers of all 
kinds and Machinery 
generally. Manufact- 
ured at the 
N.Y. CENTRAL 
IRON WORKS. 
80 EXCHANGE ST., 
GENEVA, N. Y._ 





SHEPARD’ 8 NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
oe. eg Twist 
Drills, pers 
etc. Vethes on trial. 
ty on payment 
fend for catalogue: of Outfits for Amateurs or 
Artisans. Address H L. SHEPARD, Agt., 

124 East Second St., Cincinnati, O.- 


Cap Lathes, $1.25" 





Moulding Sand! 


TTENTION OF FOUNDRY MEN is called 

to Shawk’s Superfine Moulding Sand _ for 
malleabie, hollow ware, stove and brass 
castings. It has no superior for lasting, 
strength and vent qualities. Send for price. 


L. S. Fish, Sole Agent, 


127 SUPERIOR ST., CLEVELAND, O. 


TWO BOOKS 


—FOR— 


Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 

Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice 


Presenting best methods and original rules 
for obtainin good, sound, clean crstings, and 
giving detaile description for mr ing moulds 
requiring skill and experience. .- 

Also containing a practicaltre ise upon the 
construction of cranes and cupe.as, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


Cleveland Printing & Publishing Co., 
CLEVELAND, O. 











EBSTER,CAMP & LANE MACHINE 
W Founders and Machinists, 12 Main st. 











Automatic and Throttling Engines 
2 to 500 h. p. 

Portable, Stationary and Vertical 
Steel Boilers, 100 sizes. 

Full and Complete Lines of Machin- 
ery for Saw Mills and Wood-Working 
Factories. 

It will Pay Buyers to get our Prices. 


SCANLAN & CO., 


PORTLAND, MAINE, 





Bischoff Metal Ceilings, 


(PATENTED,) 


It will pay to investigate 
and write for catalogue. 


Estimates submitted on ap- 
plication. 


e7® Fred. F.Bischot & Co, 


24 W. Lake St, 
CHICAGO, - ILL. 


LIGHTNING WELL- SINKING 


CHINERY MANUFACTURER 
ae a Jetting, Revolving, ee 
Diamond Prospecting Tools, Engines, Boilers, 
\\, Wind Mills, Pumps. Encyclopedia, 1,000 
engravings, Earth’s Strata, Determé 
nation quality water; mailed, 25¢, 
The American Weil Works, 
Aurora, Ill, 
11 & 13 8. Canal 
< Chicago, UL, 


Dallas, Texas. 





Genera! Office 


Works and 





JAS, MURDOCK, JR: 


Manufacturer of 


STEEL STAMPS, 
NAME PLATES, 


SseTIMBs 


& TOOL ROOM 


SrBEoks. 
52 Longworth St, Cincinnati, 0. 





UNIVERSAL RADIAL 
RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


: Z PRICES 8450 8 UPWARD 
- op UNIVERSAL RADIAL DRILL CO 


NCINNA 





ARTISTIC 
PRINTING 
WRITE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 
CLEVELAND, 0, 


©000600086660266660600006068 
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The “Lancaster” Rock Breaker and Ore Crusher) THE “LANCASTER” 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 
it = | Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 
ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
Hoisters at work. Comparison of our prices, capacities 
and merits with all rival Grapples, Rock Breakers, 
Hoisters, etc., earnestly solicited. 


Self-Penetrating Grapple, Excavator Dredger. 


Correspondence solicited. Manufactured and sold by the patentee. 








ys 
Hilt am 





Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster” Crushers are also made in “ Sections” for easy trans- 

ortation in mountainous regions. May be mounted on wheels, worked by 
fe horse gear and steam or other power, and also fitted with Ro 
Screens, Elevators and Conveyors. Correspondence and trial tests solicited. 














THE ‘CONLEY-LANCASTER” DIRECT STEEL PROCESS. 
JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. S. A. 
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GAS ENCINES 


Our new Engines are hustlers. A 6x7 inch 
Engine, now running 100 feet of shafting. 
Boring Mills, Planers, Lathes, Drill 
Presses and Milling Machines for 20 
Machinists, on 6 gal. Gasoline per 

day, costing only 60 cts. Write for 
information. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 
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Nilop AND PRODUCTS: ° 

OF THE UNITED STATES; r © 
© eT OR @ 
ae undereach article the names and adéresses * 


rs if’ 
e THE BEST MANUFACTURERS. @ 


@ (plete in One Royal Octavo Vol.of over 1000p, @ 
Frice inQoth,$5. in Leather,$7. : 


* 
e INDISPENSABLE 

@ toBuyers of Articles inalllinesand © 
& * 
2 


Invaluable as a Statistical work. 
- Orders received at office of thisPaper- @ 
@000000860080080000800 


Wheeling & Lake Rrie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—AND— 

Steubenville, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICAGO. 


AND DAY COACHES BETWEEN 





Toledo and Pittsburgh, Via Akron, Cuy- 


hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Blam, Tas. M. Hatt, 
Traffic Manager. Gen’! Pass. Agent. 





we MAK & 

Fh \% ANY THING i 
MLLECRRIGALS & 
SEND DRAWINGEOR ESTIMATE TO 

18 &20 W.RANDOLPH SECHICAGO. 


= Mi. WALTER HAY 





TRAVELERS’ REGISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 


N. Y. & Pitts 
oe ACCOMMO...+0000s 
rgh Expresg®............ 
Youngetewa Local 
Mahon’g div. & Pitts Local *11 40am 
Mahoning Val. Accom. 430pm 
I2z0pm Iriopm 
OD.) GR... wercincccareee 
yDaily ex- 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 

Zanesville and Coshocton—6:50 a. m., $:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 &. m., 3:00 p. m., 5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m., II:I0 & M., 1:30 Pp. mM1., 3:00 

Pp M., 4:40 Pp. M., "5:45 Pp. m., 6:20 p. mM. 10:35 


Pp. 

Newburgh—6:15 a. m., 6:50 &. mi., II:10 &. M., 1.30 
P. M., 3:00 Pp. M., 4:40 P. M., *5:45 P. Mm., 6:20 p. 
M., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—1o:30 a. m.,6:30 p. m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 &. M., 10:30 8. M1., 2:35 p. m., 6:30 p.m. 

‘ord—6:00 @. m., *8:10 &.m., 10:30 &.M., 1:05 p. 

M., 2:35 Pp. M., 4:15 P. M., 6:30 p.m., 7:10 p.m. 

Newburg —6:00 &. M., 7:15 &. m., *8:10 a. m., 
10:308. M., 1.05 Pp. M., 2:35 Pp. M., 4:15 P. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 
. Depot oot South Water Street. 


Depart. Arrive. 

Valley Junction Mail......... *725am *64opm 

Mariet ress Tirisam {235pm 

Balto. & Wash. ress.... *400 pm *1025a m 

Cleve. and Canton wean 1¢ pm 815am 

*Daily. Daily, except Sunday. 

J. T. JOHNSON, J. B. CAVEN, 

. Supt. Gen. Pass. Agt 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 





Depart. 
For Pittsburgh, Balti- 745am 
more, Washington, Phil- Iispm 
adelphia and New York.) dir 10 pm 


5am 
Wheeling and Bellaire. 


| Arrive. 
ds 25am 





74 
I1ispm 
*I11 Iopm 
325 pm| 1o1rcam 
5ecopm! 825am 
d Daily. *Except Saturday. Other trains 
except Sunday. 


Alliance Accom............. 
Ravenna Accom 





From Cleveland Union Station. 


MtVernonse?Pan Handle Route 


Cleveland & Pittsburgh R. R. 











For Cuyahoga Falls, | 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indiana 
olis, St. Louis, and all 

ints in the South and 


Depart. | Arrive. 


|. 8coamid 7 co am 
d8o00pm/ s4opm 


uthwest. 

For Cuyahoga Falls, 
Akron, Orrville, Mill- | 
ersburg, Gambier, Mt. 
Vernon and Columbus. 

For Cuyahoga Falls, 
Akron, Orrville, Chica- 

0, and all ints in the 

est and Northwest. 


d Daily. Other trains except Sunday. 
Pullman Palace Sleeping Cars daily 
Cleveland, Columbus and Cincinnati. 

ticket office, Weddell House corner, 


115 pm 


800a m 
325 pm 











tween 
City 





FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louls. 


183 ies sHortTEr BETWEEN 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QQ wmites sorter ano quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASE FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
Hast, West, North and South. 


GEO. W. SAU W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt. 
FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltjmore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The hy favorite route I ween, 

The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 
EB. HotBroox, ER. Crarx, 
Gen’! Supt., G. P. & T. A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 








Shortest and Quickest Koute to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort, 


]. Rowinson, Receiver, 
Columbus, O. 


two. 1. ARCHER, 
Gen’) rass. Agt 





—THE— 


Cleveland «Marietta Ry. 


THROUGH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. o., Charleston, w. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 


Tickets sold and egage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 
A.T. WrIKorr, 


RICHARDS, 
Pres, and Gen. Mer. G.P.&T.A. 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 


The shortest and 
quickest Route to Pitts- 
ert a Washington and 
ao more & the South: 
east. 


New Central Depot So. Water St. and Viaduct. 


. 62, A modation 4 

. 72, New York & Pitts. Express.... 

. 70, Pittsburgh Accom 

. 64, New York & Pitts. Limited... 

. 6, Mantua Accommo 
No. 74, Youngst’n Ex...........+. 
No. 68, New York & Pitts. Ex 


No. 61,N. Y. & Pittsburgh Express... 
No. 71, Youngstown Accom 
No. 65, New York & Pitts. Lim 
No. 67, Pittsburgh Accom 
No. 73, Leavitssburgh Local... 
No. 63, New York & Pitts. Ex 
No, 75, Mantua Accom 
No. 69, Youngstown Express 
*Daily. Daily, except Sunday. 
Baggage checked through to all points East. 
Through tickets and information rding 
the route can be obtained at office, 141 Superio: 
street, and at t N. ¥., P. & O. Railroad, 
South Water stteet and Viaduct, Cleveland. 
A. M. Tucker, Gen. Supt., Cleveland, O. 
W. C. RrvEaRSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C,P. & T.;A., Cleveland. 
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Address: 





THE HAZELTON TRIPOD BOILER 


Furnishes more steam with less fuel, and generates steam more rapidly, 
than any other boiler in use. 


CGilieweland References: 


J. W. BRITTON, ay 
i JENKS & CO., 
CLEVELAND FORGE & IRON CO., 

BISHOP & BABCOCK CO., 

CLEVELAND SAW MILL & LUMBER CO. 
CHERRY VALLEY IRON WORKS, Leetonia, O. 


THE HAZELTON TRIPOD BOILER CO., . Me 


CHAS. HALLETT, AG’T, The Hollenden, Cleveland, Ohio. 
WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. 








TYLER WIRE WORKS CO., 
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170 TWENTY-SECOND ST., CHICAGO, ILL’ 





WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 





Hydraulic Cranes and Accumulators. 
@@ Heavy special machinery generally. Send for illustrated catalogue... 


2. Sm. SOMS de Co.. 
ENCINEERS «> CONTRACTORS, 


223~225 River St., CLEVELAND, O 





Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 
THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF — 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


AND BUIL 





DESIGNED TO ORDER, 





Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
= ventors’ models and specialties. nd for circulars and prices. 


St. Clair and Washington Streets. 
TOLEDO, o. 


ww. EX. laF*ountaine, 


? MANUFACTURER or 


oy VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry Machinery and other 
A — special Madiinety.. 


1335 Lexington Ave., = CLEVELAND, oO. 


Mention this paper. 








%, 





THE DEMING CO., 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER. 


Adapted for BOILER FEEDING, FIRE 

PURPOSES, etc.; also ARTESIAN WELL, 

= CYLINDERS and WORKING HEaps for 
- FAacTORIES, MILs and FURNACES. 


Send for illustrated circular and price list. Mention this paper. 








Otto Gae Engine Works, 


SCHLEICHER, SCHUMM & CO.,{ Epiladelphia. 


Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines 
Twin Cylinder OTTO Gas Engin s. 
Combined OTTO Gas Engine Pum mee. 
Combined OTTOG). «Engine Dynamos, 
SIZES: 


1, 2,4, 7 10, 16, 26 AND HORSE -POWER. 











*SMation Ne-RorLER-VVoRKS- @ 
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ROLLING MILL Work. * 


ILERS. 


BE R00 


LD SOLLOCK & CO.YOUNGS TOWN, O. 








FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
positioa, or for any service whatever. 
60,000 CR ANK SHAFTS and 50,000 CuaR WHEELS of 


[ this steel now running proye vhis. 
Crossheads, Rockers, Piston-Héads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Ghester Steel Castings Co., 
CHESTER, "PA. } 407 LIBRARY st. "PHIADELPHIA, PA; 


‘LAIDLAW GI DUNN: Vv CO.) 





BakCELON 
BOxTos, H 


BUTTE, me 


CHARLOTT: 
CHICAGO, 1 







DENERARA 
OURANGO, 
GanBUuRG, 
Hatana.c 
SANSAS CI1 


LIMA, PERI 








@Exicocn 


SEXICOCIT 
SINNEAPOL 
















C PUMPS OF EVERY \ @& 
DESCRIPTION. te 

























Stamp before a blast. | Pragments after a blast. | j 


At STRONGEST and SAFEST ln 


Rmnowvn to the Arts. 












announns, 







AND ‘oe FOR STUMP BLASTING 
5 aren TOR HMERCU LES ee Ae 
AN NIHILATOR. 40 Prospect Street, Cloveland, Vase, ; 






Je W. WXLLARD, Mauagerte/ 
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OFFICE, 15 CORTLANDT ST., NEW YORK CITY. 


THE BALL & WOOD C0., 


BUILDERS OF 


Ball Automatic Cut-Off Engines. 


Simple, Compound, Vertical and Horizontal. 


WORKS, ELIZABETH, N. J. 


This Company has purchased of Mr. Frank H. Ball, formerly of Erie, Pa., his 
engine governing, and other devices, and is engaged in building and equipping new 
and modern shops near New York; it will be prepared, on June Ist, to take orders for 
Ball Engines, built under Mr. Ball’s personal supervision and with his latest improve- 
ments. 

After May 6th, the business, firm name and good will of Chas. R. Vincent & Co., 
who for the past three years have had the agency of Ball Engines in the East, will be 
acquired by The Ball & Wood Company. Mr. Vincent will become its Secretary, and 
Mr. Smith have charge of its interests at Cincinnati, O. 


Frank H. Ball, V. Pres’t and Gen’l Manager. Thomas C. Wood, President 











| 








parts. 
All engines made in quantity and carried in stock for prompt shipment. 
Repairs interchangeabl ; made in quantity to gauge, and carried in stock for tmmediate shipment. 
mh ted descriptive matter on application to any agent. 


























ANDARD COMPOUND un - 
’ | | 
% : ‘ e ‘ ‘ e A & 
Handreds in continnou Unequalled for High Fuel “ Cheaper than a Common Cheap, Strong, and ¥ 
over 9 years. Duty and Simplicity. Slide- Valve “ Economical. ied 


13 Sizes in Stock. 
5 te 250 MB. P. 


9 Sizes in Stock. 
35 to 300 B. P. 


7 Sizes in Stock. 
& to 75 HM. P. 


7 Sizes Building. 
3 to 65 M. P. 
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for i Agency Contracts will be considered only trom those who are proficient in steam-engineering. 
























< TS VER 4500 NW Use. 


| oe iy AUTOMATIC, STATIONARY 8 PORTABLE 


*e 


5 ENGINES BOILERS 









CUTTING & 
THREADING 


MACHINE. 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 In. Pipe. 
Write for Description and Prices 


WELLS MACHINE WORKS, FOSTORIA, 0. 





Southwark Foundry 


PHILADELPHIA - 


Machine Co, 


= PENNA. 


and 





Boilers. Blowing & 
Tanks, Reversing 
Steam Engines, 
Hammers, Centrifugal 
Heavy Pumps, 
Castings, Steam 
Pumps, 


Sole Makers of 


PORTER-ALLEN AUTOMATIC ENCINE. 


High Economy. Durability. Crose Regulation. 








GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


fron_and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters, Iron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN S8T., CLEVELAND, O. 
°F Send for circular and price list No. A 


CORRUGATED IKON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 


THE KANNEBERC ROOFING CO., Canton, O. 
: The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


, Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 


Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling, 
Water Proof Building Paper, Dry and Ready Mixed Paints, Etc 


Write for Catalogues, Price Lists and Samples. 


OLTON JIRON ROOFING 
ROOFING CEILING &c. 


SIDING, | BEY i bemedes: 


AGENTS WANTED EVERYWHERE 




















CAMBRIDCE ROOFING CO., Cambridge, O.. 


Manufacturers of 
Plain, Rolled, Crimped 
Rage, Corrugated and Beaa- 
= oofing, Siding and Ceil- 
ng. 
PURE STEEL A SPECIALTY 
@@ Send for Descriptive 
Catalogue. 





















—MANUFACTURERS OF— 


Steel Footings, 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded Siding and 
Ceiling, Patent Slip Joint EAVE TROCGHS, etc, 


WRITE US FOR PRICES. 


Agents Wanted. Address OFFICE NO. 223, CANTON, O 





All my Iron 
and Steel isr 
rolled and box 
annealed, wel] 
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oth side 


Ey (SRLS. Pe with the Best 
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"Tem IRON “TRADE REvIEw. 











STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 
* « e 





Removes all Impurities. Entirely Prevents Seale in SteamBoilers. 
CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result or 
long experience with automatic cut-off reg- 
ulation, and most careful revision ofall de- 
tails. They are designed and constructed 
for heavy and continuous duty at medium 
=. or high rotativespeeds. Highest attainable 
Eg Economy in Steam Consumption and Su 
rior regulation guaranteed. Self- contained 
Automatic Cut-off Engines 12 to 200 H. P. for 
driving Dynamo Machines a Speciality. Illus- 
rated Circulars, with various data as to 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Salem, O 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y. 

W. N. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Minn. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS, 


A Perfect Smoke Burner. 
325 Dearborn-st., Chicago. 





performance, free by mail. Address 














W. S. HUTOHINSON. 





OLD 


ae )6§ CLEVELAND Lees DRILL CO., (g01. 





sn ron canoe. Cop, Lake & Kirtland Sts, Cleveland, 0, vam rx noc 


BRBLIABLD CLEVELAND 


CALVANIZING 


WORKS. 


H. H. HODELL & CO., 


Galvanizing in allits branches, and eat ae 
urers of Rubber Buckets for chain pumps. 


CLEVELAND, OHIO. 








The Hart or Detroit 
Emery Corundum Wheels and Machinery. 


writeto J. WENDELL COLB, M. B., 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. 
S@"N. B.—Also Agent for Wm. SELLERS & Co.’s SPECIAL TOOL 


GRIND- 
ER and TwIst DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








Penberthy Automatic Injector. 


If you want an injector that is simple and reliable, 


Use the Penberthy. 


ou want an injector that is automatic and will restart, 
ithe rom any cause the feed should be broken, 


Use the Penberthy. 
If you want an injector that works on 20 to 150 pounds 
steam pressure, 


Use the Penberthy. 


If you want an injector that you have only to turn the 
steam on ant off, in stoppi "Bon abe 3 

Use the Penberthy. 
If you want an injector to lift 20 feet or work from a head, 


Use the Penberthy. 
PENBERTHY INJECTOR CO., I17 7th St., Detroit, Mich. 


Cc. H. PRESLEY, Agent, Cleveland, O. 








WEEN IN WANT 


Grinding Machinery, Emery Wheels, or Polishing Wheels 


of any description, call on or address 


THE PARKIN & BOSWORTH,CO., 
9-10 South Water St., 74 Viaduct, CLEVELAND, 0. 
Agents also for the Celebrated Brown & Sharpe Tools. 





PRESSED ) WROUGHT IRON OPEN TURN BUCKLES. 








The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
tacture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND. Ouio. 


ss 


REYNOLDS BROS., 








INDUSTRY FILE WORKS, 


Hand Cut Piles | Sts 
nd Cut Files Files Rasps, 4 


We solicit the commercia) 
trade only. Equal to the pent English 
e. 


183 & 185 N. Water St. 


COLUMBUS, OHIO. 
Old Files Recut and 


OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


wy arg cc Orrick & Works, 
arrante uperior t 
any Machine Cut and | 48 COLUMBUS ST, 


Lead Tempered in the | CLEVELAND ,O. 
market, Send for price C.GOUGH Manager. 
Vet. Mention this paper. 

















Awarded the CRAND PRIZE at the Paris Exhibition. 


SEND FOR THIS BODK 








CRAHAM TWIST DRILL CO,, Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 





WEBSTER’S “ VACUUM ” EXHAUST STEAM ECONOMIZER, 
Feed-Water Heater and Purifier 


Is the most perfect device known for HEATING and PURIFYING the FEED-WATER for steam 

boilers, preventing scale, and for HEATING BUILDINGS ofany description, WITHOUT BACK 

PRESSURE on engines, returning CONDENSATION to the BOILER IN THE ONE APPARA- 
TUS. Readily cleaned without stopping machinery. A!! parts accessible. 


FURNISHED ON TRIAL FOR ACCEPTANCE, 


Before you decide upon the adoption of any Feed-Water Heater and Purifier, or any device 
for assisting the circulation of steam for he hw a purposes, (after receiving full information of 
every device in the market) we would be pleased to call upon you personally (at our expense) 
and explain, with convincing proofs, the superiority of Webster's ‘“‘ Vacuum" Exhaust Steam 
Economizer over all pressure, coil, tubular or open heaters. Send for New Catalogue. 





WARREN WEBSTER & CO., Prop’rs, 491 N. Third St., Phila. 
74 Cortlandt St., New York. 159 La Salle St. Chicago, Ill. 


Strong, Well AKIN STEAM E Re G f NE F es 


\ ADAPTED TO HEAVY, CONTINUOUS WORK. 
|) EVERY ENGINE TESTED UNDER FULL LOAD. 


. on hand for ime 
Suitable BO] L E RSinediate delivery 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO., INDIANAPOLIS, IND. 















ded [low pus pedmyry A 
‘NVAS ONIGNVIS Gussuud 


Jobbers of all kinds of 
Roofing Materials. 
“ONIZOOU NOU! 
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